Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



I 



I T&pp«n Presb.Assoo* 

li iiiiiiwu^i i iiiiii i i. uiii i n i i ii mn B 



100 



. JY 



1?^ 



Tapput Prasb.Aisoo. 



^ 



100 



"- v'p E R H A M(s) ,/ 



• %^ 



PHYSICO AND ASTRO 



T H E O LOGY: 



O R, A 



DEMONSTRATION 



O F 



The Being and Attributes of God. 



A NEW EDITION 



IN TWO VOLUMES. 



VOLUME I. 



? : . 



y-' ^ O 7f D O N : 

»KT1VTCD AT THE 3L0g8)Sl89(lC 1?ttt0, BV J. WaLTER, 

ARD SOLD BV J. RIVINCTON AND SONS| ST. PAUL'S CHURCH YAKl^f 
J. ROBSON, HEW BOirD«STRCRT ; AVD J. SEW EL L^ CORNHZLU 

MDCCLXIXVJ. 



• • • 



o* 



^ 



^ 1 



' / • 



PHYSICO-THEOLOGY, 



O R, A 



D E MO NSTRATION 



O P 



The Being and Attributes of God, 



F K O II HIS 



WORKS OF CREATION. 

Being the Subftance of Sixteen SERMONS, Preached in 

St. Mary-le-Bow-Church, London; at the Hon. Mr. 

EOYL£*8 Lectures, in the Years 171 1, and 1712* 

With large Notes and many curious ObferVations. 



■■ ■ *■ ' I > ■ I 



By W. D £ R H A M, D. D. late Canon of Windsor, 
Re^orof Upminster in Essex, and F. R. S. 



MALA ST IMP! A C0V8UETVD0 EST COKTEA DI08 DISPUTARK, SIVB 

AKiMo ID riAT, sivi SIMULATE. Cic. dc Nat. Dtor. L. s. fine. 



MOCCLZXXVI. 



9 



o 



The moft Reverend Father in God, 

THOMAS, 

Lord Archbiftiop cf Canterhury^ 

I 

Primate of all ENGLAND, &c. 



The Survlvirig Trustee of the Honourable 
Mr. BOYLE's Lectures. 



May It pUafeyour GRACE t 

T M A Y jullly put thcfe Lectures under your 
Grace's patronage, their publication being 
wholly owing to yeu : for having the honour ta 
be a meraber of the Royal Society, as well as a 
divine, I was minded to try what I could do to* 
wards the improVemeiif of philofophioal matters 
to theological ufes; and accordingly laid a 
fcheme of what I have here publiibed a part of j 
and when I had little elfe to do, I drew up what 
I had to fay, making it rather the diverting ex- 

ercifes 
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lU DEDICATION^ 

ercifcs of my leifure hours than more ferious 
theological ftudies. This work, although I 
made a confidcrable progrefs in it at firft, whilft 
a novelty, yet, having no thoughts of publilhing, 
I laid afide, untill your Grace, being informed 
of my defign by. fome of my learned friends, . 
both of the clergy and laity, was pleafed to call 
me to the unexpected honour of preaching Mr. 
Boyle's Leftures : an honour I was little aware 
of in my country-privacy, and not much ac- 
quainted with perfons in high fiations^ and not 
at all, particularly, with your Grace. So that 
therefore, as it pleafed your Grace, not only to 
confer an unfought profitable honour upon me, a 
ftranger, but ajfo to continue it for two years, 
out of your good opinion of my performance, 
in fome meafure, anfwering Mn Boyle's end ; 
fo I can do no lefs than make this public, grate- 
ful acknowledgement of yguf Grace's great and 
unexpected favour. 

But it is not myfelf alone; but the whole Lec^ 
ture alfo is beholden to your Grace's kind and 
pious cndeavour^f It was you that encouraged 

this 
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dedication/ ttl. 

this noble charity, and affiited in the fettlcment 

of it, in the honourable founder's life time; 

and iince his death, it wa? you that procured a 

more certain falary for the Lefturers, paid more 

pohftantly and duly than it was before.* 

Thefe 

* It may not only gratify the reader's curiofity, but alfo be of 
life for preventing encroachments in time to come, to give the fol* 
lowing account of Mr. Boyle's Lefkures. 

Mr. Boyle, by a codicil, dated July the zStb, 1691, and annex- 
ed to his will, charged his melTuage or dwclling-houfe, in St. 
Michael's Crooked-Lane, London, with the payment of the clear 
yearly rents and profits thereof, to fome learned divine in London, 
or within the Bills of monality, to be ele6^ed for a term not exceed- 
ing three y.ear8,xby bis Grace the prefent Lord Archbifhop of Canter- 
bury, then Dr. Tenifon, Sir Henry Afhurft, Sir John Rotheram, 
and John Evelyn, Efq. The bufmefs he appointed thofe lediures 
for, was, among others, * To be ready to fatisfy real fcruples, and 

* to anfwer fuch new objections and difficulties, as might be ftarted, 
' to which good anfwers had not been made.' And alfo, ' To 

* preach eight fcrmons in the year, viz, ih^ firft Monday of January, 
' Fcbuary, March, April, and May j and of September, October, 

* and November.' The fubie£t of thefe fcrmons was to be, ' The 
f proof of' the 'ChrHlian religion againft notorious infidels, viz. 

* Arheifts, Theifts, Pagans, Jews, and Mahometnns; notdefcend- 
' ing lower to any controverfies that are among Chriflians them- 

* fclves.' But by reafon the le£hirers were feldom continued above a 
year, and that the houfe fometimes flood empty, and tenants brake, 
or failed in due payment of their rent, therefore the falary fometime$ 
remained long unpaid, or coulj not be gotten wirhout fome diffi- 
culty : to remedy which inconvenience, his prefent Grace of Canter- 
bury procured a yearly ilipend of 50I. to be paid quarterly for ever, 
pharged upon a farm in the parifh of Brill, in the county of Bucks : 
which ilipend is accordingly very duly paid^ when demanded, with- 
out fee or rpwaid. 



iV4 D E D I C A T I O N# 

Thefe benefits, as I myfelf have been a iharer 
of^ fo I Ihould be very ungrateful, fliould I not 
duly acknowledge, and repay with my repeated 
thanks and good wiihes^ And that the infinite 
Rewarder of well-doing, may give your Grace 
a plentiful reward of thefe, and your many other, 
both public and private benefadions, is the 
hearty wifli of 



iour Grace's 



Moji humble and thofiifut 



SoH CHm ScTVMfg 



W. DDRHAM. 



TO THE 



READER. 

AS die noble founder of the Ledures I have had 
the honour of preaching, was a great improver 
af natural knowledge, fo, in all probability, he did it 
out of a pioi9S end, as well as in purfuit of bis genius* 
For \t was bis fettl^ opinion, that nothing tended 
xnor^ to cultivate tnje religion and piety in a man's 
jnind, than a thorough ikill in philofophy. And fuch 
efied it manifeftly had in him, as is evident from 
divers of his publiflied pieces ; from 
liis ppnfUnt deportment in never ^*^- ®P- ®"™"'* 
SQentionmg the nanje of Gqd with- 
out a paufe, an4 vifible flop in his 
difcourfe ; a¥id from the noble foundation of his lec- 
tures for the hpnour of God, SLQd the generous ilipend 
|ic ?dlowed for the famf, 

I 

Akq for^fmuch as his leAur^s ^cre appointed by 
him for the proof of the Chriftian re- 
ligion againft Athcifts and other nor * ' ... ' ^ * * 
Iprious infidels, I thought, when I 
had the honovii- to be made bis lefturer^ that I could not 
better come up tq his int(fnt, than to attempt a demon- 
flration of the being and attributes of God, in what I 
inay call Mr, Boyle's own, that is, a p^yiico-tl^eologi- 
calway. And, befit^es that, as it was for this very 
fervice ^hat I ws(S qdled to this honpur,^ I was the niorp 

induced 

1 



TO THE READER. 

induced to follow this method^ by reafon none of my 
learned and ingenious predeceflbrs in thefe leftures, 
have done it on purpofe, but only cafually, in a tranfi- 
cat, piecc-meal-manncT : they .having made it their 
bufinefs to prove the great points of Chriftianity in 
another way, which they have accordingly admirably 
done. But confidcring what our honourable founder's 
opinion was of natural knowledge, and that his intent 
was, that thofc matters, by paffing through Sivers 
hands, and by being treated of in different methods, 
fhould take in moft of what could be faid upon the 
fubjeft ; I hope my performance may be acceptable^ 
^though one of the meaneft. 

As for others, who have before me done fomething 
of this kind ; as Merfenne, on Genefis ; Dr. Cock- 
burn, in his Effays ; Mr. Ray, in his WilSom of God; 
&c. and I may add the firft of Mr. Boyle^s Lefturcrs, 
the moft learned Dr. Bentley, m his Boyle's Lefturcs, 
the eloquent archbiihop of Cambray, (and I hear the 
ingenious Monfieur Perault hath fomething of tlri^ 
kind, but never faw it .*) I fay, as to thefe learned and 
ingenious authors, as the creation is an ample ftibjc£t, 
fo 1 induftrioufly endeavoured to avoid doing over 
again what they before had done : and for that reafon 
did not, for many years, read their books, until I had 
£nilhed my own. But when I came to compare what 
each of us had done, I found myfelf in many things to 
have been anticipated by fome or other of them, cfpcci- 
ally by my friend, the late great Mr. Ray. And Acre- 
fore in fome places I Ihortened my difcourfe, and re- 
ferred to them ; and in a few others, where the thread of 
my difcourfe would have been interrupted, I have made 

ufe 
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ufc of their authority, as the beft judges ; as of Mr^ 
Ray's, for inftance, with relation to the mountains, 
and their plants, and other produfts. If then the reader 
Ihould meet with any thing mentioned before by others, 
and not accordingly acknowledged by me, I hope he 
will candidly think me no plagiary, becaijfe I can aflure 
him I have all along, where I was aware of it, cited my 
autliors, with their due praife. And it is fcarce pollible^ 
when men write on the fame, or a fubjeft near a-kin» 
and the obfervations are obvious, but that tliey mult: 
often hit vpon the fame thing : and frequently this may 
liappen fromperfons making obfervations about one, and 
the fame thing, without knowing what each other hath 
done ; which indeed, when the firft edition of my book 
was nearly printed off, I found to be my own cafe, 
having (for want of Dr. Hook's Micrography being at 
hand, it being a very fcarce book, and many years 
Unce I read it,} given defcriptions of two or three 
things, which I thought had not been tolerably well ob.- 
ferved before, but are defcribed well by that curious 
gentleman. 

One is a feather, the mechanifm of which we in the 
main agree in, except in his reprefentation in fig. i • 
fcheme 22, whicli is fomewhat different fi'om what I 
have rcprefentcd in my fig. i8, &c. But I can fland by 
the truth, though not tlie elegance of my figures. But 
as to the other differences, they are accidental, occafi- 
oned by our taking the parts in a different view, or in 
a different part of a vane ; and to fay the trutli, (not 
flattering myfelf, or detrading from the admirable ob- 
fervations of that great man,) I have hit upon a few 
tilings that efoaped him, being enabled to do fo, not 

only 



TOTHEkEADER, 

only by the help of fiicb microfcopes as he made uib 
of; but alfo by thofe madp by Mr. Wilfon, which ex- 
ceed all I ever faw, whether of Engllfli, Dutch, or Itali-t 
an make ; feveral pf which forts I have fcen and ex-i 
smiined, 

The other thing we have both of us figured and de- 
fcribed is, the fting of a bee or wafp ; in which we dif- 
fer more than in thp laft. But by a careful re-examir 
nation^ I find, that although Dr. Hook's obfervations 
4IC more critical than any were before, yet they are not 
fo true as mine. For as to tliQ fcabbard, as he calls it, 
I could never d iff over any beards tliereon ; and I dare 
be confident there are none, but what are on the two 
fpcars. And as to the point of the fcabbard, he hath 
rcprefented it as tubplar, or bluntifli at the topi but it 
rcaly terminates in a Iharp point, and the two fpears 
and the pqifon come out of a flit, or longifli hole, a lit- 
tle below the top or point. And as to the fpears, he 
makes them to be but one, and that the point thereof 
lies always out of the fcabbard. But by a ftrift exami- 
nation, tbpy will be found to be two, as I have laid, 
and that they always lie within the fcabbard, except in 
ftinging ; as I haye represented them in fig. a i . from 
the tranfparcpt fting of a wafp. And as to the fpear 
being made of joints, and parted into two, as his fig. 
2, fcheme i6. reprefents, I could never upon a review 
difcover it to be fo, but imagine, that by feeing the 
beards lying upon, or behind the fpcars, he might take 
them for joints, and by feeing the point of one fpear lie 
)>efore the other, he might think the fpear was parted in 
two. But left the reader fliould think himfelf im- 
pofrd uppn by Dr. Hock, an4 myfelf| it is neceffiiry to 



TO THE READER. 

be obfervedy that the beards, or tenterhooks, as Dr. 
Hook calls them, lie only on one fide of each fpear, not 
all round them \ and are therefore not to he feen, unlefs 
they are laid lYi a due poflure in die microlcope, vi%. 
fideways, not under, or a top the fpear. 

The laft thing* which fcarce deferves mention, is 
the mechanifm of the hair, which Dr. Hook found to 
be fblid, like a long piece of horn, not hollow, as Mai* 
p^hi found it in fome animals. And I liave found 
both thofe great men to be in fome meafure in the right, 
the hair of fome animals, or in fome parts of the body, 
being very little, if at all tubular : and in others, parti- 
cularly mice, rats, and cats, to be as I have reprefent* 
ed in my fig. 14, &c« 

* 

Anb now if my inadvertency in other things hath 
BO worfe efieft than it hath had in thefe, namely, to 
confirm, correift, or clear others obfervatioiis, I hope 
the reader will excafe it, if he meets with any more 
of the like kind* But not being confcious of any 
fuch thing, although probably there may be many 
fuch, I am more folicitous to beg the reader's candour 
and fiivour, with relation both to the text and notes : 
in the former of which, I fear he will think I have 
as much undernione, as in the latter over-done, the 
matter : but for my excufe, I defire it may be conlider- 
ed, that the textual part being fermons, to be delivered 
in the pulpit, it wa$ neceflary to infift but briefly upon 
many of the works of Oed, and tq leave out many 
things that might have been admitted in a more free 
difcourfe. So that I wifh it may not be tliought I have 
(aid too mi3cb» ratlier than too little, for fuch an 9cca«- 

fion 
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fion and place* And indeed, 1 bad no finall trouble in- 
expounding fome things, altering many, and foftening 
the moft, and, in a word, giving, in fome meafure, 
the whole, a different drefs than what I had at firft 
drawn it up in, and what it now appears in. 

And as for the notes, which may be thouglit too 
large, I confefs I might have Ihortened them, and had 
tlioughts of doing it, by .calling fome of them into the 
text, as an ingenious learned friend advifed. But when 
I began to do tliis, I found it was in a mannejr to new- 
make all, and that I ihould be neceifitatedto tranfcribe 
the greateft part of the book, which, having no aflifi- 
ant, would have been too tedious for me, being pretty 
well fatigued with it before. I tliei^ thought it bcft t<x 
pare off from fome, and to leave out others, and accord* 
ingly did fo in many places, and would have done it in 
more, particularly, in many of the citations out of the 
ancients, both poets and others, as alfo in many of the; 
anatomical obfervations, and many of my own and 
others obf^vations ; but then I coniidered, as to the 
firft,. that thofe citations do, many of them at leaft, 
0iew the fenfe of mankind about God's works, and 
thatthe moft of them may be acceptable to younggen-« 
tlemen at the univerfities, for whofe fervice thefe lec->* 
tures are greatly intended. And as to the anatomical 
notes, and (bme others of the like nature, moft of 
them ferve either to the confirmation, or the illuftra- 
tion, or explication of the text, if not to the learned, 
yet to the unikilful, lefs learned reader; for 
whofe fake, if I had added more, I believe he woul4 
forgive me. And laftly, as to the obfervaions of 
myfelf, and fame others, where it happen that 

tliey 
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tlicy are long, it is commonly where a neceffity lay 
upon me of fully expreffing the author's fenfe, or my 
own, or where the tiling waft new, and never befbie 
publiflied : in which cafe, it was neceilary to be more 
cxprefs and particular, than in matters better known, 
or where the author may be referred unto. 

In the former edidoAs I promifed another part I had 
relating to the heavens, if I was thereunto encouraged* 
And two large impreiltons of this book having been 
fold offf fo as to admit of a third before the year was 
gone about i and hearing that it is tranflated into two, 
if not three languages '; but efpecially being importun-> 
cd by divers learned perfons, both known and unknown, 
I have thought myfelf fufficitntly engaged to perform 
that promife; and have accordingly publilhed that 
part. 

• 

So that I have now carried my fiirvcy through 
moft parts of the vifible creation, except the waters, 
which are for the moft part omitted: and the 
vegecabies, which, for want of time, I was forced 
to treat of in a perfunftory manner. And to the un- 
derftanding of the former of thcfe, having received 
divers folicitations from perfons unknown, as well 
as known, I think myfelf bound in civility to own 
their favour, and to return them my hearty thanks 
for the kind opinion they have ftiewn of my other 
performances, that they have encouraged me to un- 
- dertake this other talk. . And accordingly I have be- 
gun it, and, as far as my affairs will permit, have 
made fome progrefs in it : but age and avocations grow- 

v ing 
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ing upon me, I begin to fear I fhall fcarce be able to 
finiih it as I would, and therefore muft recommend that 
ample and noble fubje& to others, M^ho bav^ more 
Icifure, and would do it better than I, 

As to additions, I have been much foBcited there^ 
unto by divers curious and learned perfons, who would 
have bad me to infert fome of their obfervations, and 
many more of my own : but in a work of this nature, 
this would have been endlefs : and although the book 
would thereby be rendered mudi better, and more com- 
plete, yet I could by no means excufe lo great an in* 
juftice to the purcbapsrs of the fonner editions. And 
therefore, except in the iecond edition, where it was 
not eafy to be avoided, feiM( additions oif alteiatiQns have 
been made, befidesTO^hat were typographical, or of fmall 
confideration. Only in the third edition I amende4 
the firft paragraph of notq i, chap. 5. book i. con^ 
cerning gravity > and in the fourth, fnffi 2.1 and 23, I 
inferted two pa0ages out of Senqea, that were inadn 
vertently left out, and ^orrefted many things, thai 
upon a careful review, fcemed to want amendipenu 
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INTRODUCTION. 

IN Pfal Gxi. 2. the pfalmift afleits, that ^ the 
* * works of the Lprd are great; fought 
* out of all them that have pleafure therein.' 

This is true of all God*s works,- particularly 
of his works of creation : which, when fought out; 
pr as the Hebrew word ^ fignifieth, when heed- 

fully 

* U b not unlikdy that the pfalmift might mean; at leaft 
have an eye to, the works of creation in this texr, the word 
J^Vyp being the fame that in Pfal. xix« i. is tranflated 
God'k handy-work, which is manifeiUy applied to the works of 
creation, and properly figni&eth *fa£lum, opus, opificihm,' from 
rnS^y fecit paravit, aptavit.' And, faith Kircher * Sig, 
* nificat talem afTeflionem, qua aliquid exiftit vel realiter, vel or- 
^ nate, vel ut non fit in priflino ftatu quo fuit.' Concord, p. z, 
col. 931. 

■ 

* lSrX\ * Qusefivit, pcrquifivit, fcifcitatus eft.' Buxtor. in 
v«r« * £t fimul importat curam, et foiicitudinem.' Conrad. 
Kirch, ib. p. i. col. 11 74* 

Voj .1. A c * Quod 
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fully an4 deeply pryed into, folicitoufly obferved 
and inquired out, efpecially when clearly difco- 
vered to us; in this cafe, I fay, we find thofc 
works of God abundantly to deferve the pfalmift's 
charafter of being great and noble ; inafniuch, as 
they arc nnade with the nnoft exquifite art, ^ con- 
trived with the utmoft fagacity, and ordered with 
a plain wife defign, and miniftring toadn)irabIe 

ends 

' ' 'Qgod fi omnes mundi partes ifa conftttu^ funtyUt ne? 

* que ad ufum mtliores potuerint cffe, nequc ad fpecient pul- 

< chriorcs; vidcamus utrum ca foitutta Tint, an <o ftatu, quQ 

< coherere oullo modo potueriot» nki fcDfu mcTderaiua divi- 

* naque pravidcntia. Si ergo meliora funt ea quz natura, quam 
' ilia, quae arte perfc£la funr, nee an cfHcic quid fiae rationed 
' ne natura quidom rationis expers eft habenda. Qui tgitur 

< convenit, (ignum» aut tabulam pi£tam cum adfpexeric, fcira 
.' adhibitam eile artem ; cumque procul curfucn navigii videris, 

* noQ dfubitare, qnin id ratiooe atqur arte moveacur : aut cutii 

* folaiium kc. mundem autem, qui et has ipfas artes, ct ea- 
^ rum artifices, et cun6la comple^aryr, coniilii et rationis effe 
' cxpertem putare ; quod fi in Scythiam, aut in Britanniam, 
^ fphseram aliquis tulerit hanc, quam nuper familiaris nofter 

* cflecit Pofidoniusy cujus fingulae converGones idem cfficiunc 

* itt fole, &c.— »-quod e(Ecitur in coelo fmgulis diebus ct no- 

* £^vbus I quis in ilia b«rbarie dubitet, quin ea f^haera Tit per- 

* ff£la ration; } hi aucem dubitaot de mundo, ex quo et ori- 
< untur, et Hunt oihnia, cafu ne ipfe iit eflfef^us,-*— an ratione, 
' an mente divina; ec Archimedem arbitrantur plus valuifle 
*' in imitandis fphaerae converfionibus, quam naturam in effi- 
^ ciendis, prafertim cum multis pariibus (lot ilia pcrfefi^, 
^ quam hxc fimulata, folcrtius, &c.' Cic. de Nac. 1. &, 

9 And 
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€nds ^. For which rcafim St, Paul nr^ight well 
affirm of thofe nonpar* of God thac th^ * invi- 
« fiblc things of God, even his eternal power and 
' Godhead, ^re underftood by them/ And indeed 
they are the m(»ft eafy, and intelligible demonftra- 
tions of the being and attributes of God ; ^ elpc - 
cially to fuch as are unacquainted with thfe fubtil- 
Xits of reafoning and argumentation; j^s the great- 
eft part of mankind are. 

It may not therefore be unfuitable to the nature 
and defign of leftures ^ founded by one of the 
greateft vircuofos of the laft Ag^j and inftituted too 
on purpofe for the proof of the Chriftian religion 
againft Atheifts, and other infidels, to improve 
this occafion in the demonftration of the being and 
attributes of an infinitely wife and powerful Crea- 
tor, from a curfory furvey of the works of creation 
or, as often called, of nature. 

^ And a little before he faith of nature itfelf, * Omnem 
' ergo regit naturam ipfe [Deus] &c.' 

* ' Mundus codex) eft Dei, in quo jugiter legere dcbcmus. 
Bernard. Serm. 

I 

* Arbitror nullam gentem, ncquc hominum focietateni, a- 
' pud quos ulla Deorum ell reli^io, quidquam habere facras 
' Eicufioiis aut Samothraciis fimilc : ea tamen obfcure docent 
* qua: profitentur : naturae vero opera in omnibus animanribus 
' {iint perfpicua.' Galen, de Uf. Part. i. 17. c. i. 

' ' Philofuphia eft catechifmus ad fidem.' Cyril, x. contr. 
Jul. 

A 2 Which 
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Which works belong either to pur terraqueouir 
globe^^ or the heavens ^ * 

I SHALL begin with our own globe, being near* 
eft, and falling moft under our fcnfes. Which be- 
ing a fubjeft very various and copious, for the more 
method^ial and orderly proceeding upon it, I Ihall 
diftribute the works therein, 

I. Into fuch as are not properly parts, but ap- 
pendages or out- works of the globe 

II. The globe itfelf. 
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bf THE OUT*WORkS OP THE TERRAQUEOUS GLOBE, tHE Af • 
MOS^fiERSy LiC^HT, AND GRAVITY* 
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CHAP; 1. 



OF THE AjMOsi^HERE IN GENERAL. 

'T^HE atmofphere, or mafs of air, vapours and 
clouds, which furrounds our globe, will ap- 
pear to be i matter of defign, and the infinitely 
wife Creator's work, if we confider its' nature and 
make ^, and its ufe to the world \ 

i. Its nature and make, a mifs of air, of fubtil 
penetrating matter, fit to pervade other bodies, to 
penetrate into the inmoft reccflcs of nature, to ex- 
cite, ahimate, and fpirihialize i and, in fhort, to 
be the very foul of this lower world. A thing 
confcquently 2. Or 

■ * Mundi pars eft afrr et quidfem neceffaria : hie eft enxm 

* qui cdblum terramque coane^ir, &c.' Scncci Nat. Q^. I. a. 
c. 4. 

k ' Ipfe aer nobifcam Videt, nobifcom audit nobircum Co* 

* oat ; nihil cDim eorum fine eo fieri poteft, &c.^ Cic. de Nat, 
l>eor. L 2. c. 33, 

A3 ! A« 
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a. Of greateft ufe to the world, uleful to the 
life^ the healtli, the comfort, the pleafure, and 
bufmefs of the whole globe. It is the air the 
whole animal world breatheth, and liveth by; 
not only the animals inhabiting the earth * and 



* At the air is of abfolute neceflity to animal life, [fo it it 
nccelTary that it fliould be of a due temperament or confiilence; 
not foul| by reafon, that fuHbcateth ; not too rare and thin^ 
bccaufe that fufficeth not : with examples of each of which, I 
Ihall a liitle eotert&iA the reader, in one of Mr. Hawkfbce's 

• 

compreffing engines, 1 cloftly Ihut up a fparrow, without' forc- 
ing any air in; and in lefs thto aa hour the bird began to 
pant, and be concerned ; and in lefs than an hour and half to 
be lick, vomit and more out of breath , and in two hours time 
was nearly expiring^ . 

Another I put in and comprefTed the air, but the engbe 
leaking, I frequently -renewed the compreffure ; by which mcan&, 
(alfhough the bird panted a 4ittle after the firfk hour) yet af- 
ter iiich frei^uent compreflbres, and tmminion of frcfh air, it 
was very little concerned, and taken out feemingly unhurt 
after three hours. 

After this I made two other experiments in conprefied air; 
with ' the weight of two Atmofpheres in^£ted, the engine hold- 
ing tight and wcH j the one with the great titmoufe, the other 
with a fparrow. For near an hour they Teemed but little cod** 
cerned ; but after that graw fainter, and in two hours time Tick, 
and in three hour's time died. Another thing I took notice 
•f, was, that wh«n the birds were fick> and very reftlefs, I 
fimctcd they were fomewhat relieved for a ihort fpace, with the 
motion of the air, caufed by their fluttering and fhaking their 
wtngs, (a thing wonh trying in the diving Bell.) I ihall leave 
the ingenious reader to judge what the caufe was of both the 

dnb 
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birds living longer in comprefled, than uncomprelTod, air i whe* 
ther a left <|uantity of air was not foooer fouled and rendertd 
uofic for refpiratioQ, than a greater, 

Faom thefe experiments two things arc manifefted $ ona is» 
that air, in fome mealure comprefTedy or rather hcary, is ne-* 
ceflary to animal life : of which by and 'by. The other, that 
freih air is alfo ncceflary j for pent up air, when overchargad 
with tlie vapours emitted out of the animal's body becomes 
unfit for refpiration. For which rcafon in the diving* bell^ af« 
ter ibme time of day uAder water, they are forced to come 
up and take in frelh air, or by fome fuch means recruit it. 
But the famous Cornelius Drebeii contrived not only a reflel 
to be rowed under water, but alfo a liquor to be carried in that 
Vc0el, that would fupply the Vant of frefh air. The veflel 
was made for King James I. It carried twelve rowers, bcfidei 
the paiTengers. It was tried in the river of Tliames ; and one 
of the peribns that was in that fubmarine navigation was then 
tliTt, and told it one, who related the matter to our famous 
founder, the honourable and moft ingenious Mr. Boyle. As 
to the liquor, Mr. Boyle faith, he difcovered by a do£bor ot 
phyfic, who married Drebell's daughter, that it was ufcd from 
time to time, when the air, in the fubmarine *boat, was clog* 
ged by the breath of the company, and thereby made unfit for 
re^ratioa ; at which time, by unftopping a veflel full of this 
liquor, he eouid ipecdily reftore to the troubled air fuch a pro* 
portion of vital parts, as would make it again for a good while 
fit for refpitntion. The fee ret of this liquor Drebell would ne- 
ver difclofe to above one perfon, who himfclf afiured Mr. Boyla 
what it was. Vide Boyle's Exp. Phyf. Mech. of the Spring 
of the air, Exp 41. in the digreifion. This fiory I have re* 
latcd from Mr. Boyle, but at the (ame time much qucftio^^ 
whither the virtues of the liquor were fo effedual as reported. 

And as too grofa, fo too rare an air is unfit for refpiration# 
Kot to mention the forced rcfra£lioDs made by the air-pump, in 
the following note i it is found, that ciren the extraor/linary na« 
tural rarefactions, upon the tops of Tcry high hills^ much af- 

A 4 fea 
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• fcft refpiration. An ecclefiaftical perfon, who had vifitcd the 
high mountains of Armenia^ on which fome fancy the ark reft, 
ed, told Mr. Boyle, that whilft he was on the upper part of 
them, he was forced to fetch bit breath oftener than he waa 
wont : and taking notice of it when he came down, the people 
told him, that it was what happened to them, when th«y wert 
fo high above the plain^ and that it was a common obferratioft 
among them. The like obferration the fame ecclefiaftic ' made 
ttpon the top of a 'mountain in the Cevcnnes. So a learned 
traveller, and curious perfon, on one of the higheft ridges of the 
Pyrenees, called Pic de Midi, found the air not fo fit for refpiration, 
as the common air, hot he and his company were fain to breathe 
doner and oftener than in the lower air. Vide. Phil. Tranfaft. 
No. 63, or Lowthorp's Abridg. Vol. 2, p. iz6. 

Such andrher relation, the learned Jofeph Acofta gives of 
himfelf, and his company, that, when they paCed the high 
mountains of Peru, which they call Periacacf, (to which he 
faith, ' the Alps thcmfelves, ieemed to them but as ordinary 

* houies, in regard of high towers,) be, and his companions, 
' were furprized with fnch extreme pangs of draining, and vo-» 

* miting, not without cafting up of blood too, arid with fo vio- 

* lent a dil!emper, that he -concludes he ihould undonbtcdiy 

* have died ; but that this laded not above three or four hours, 
' before fhey came into a more convenient and natural tempe* 

* rature of the air.' All which he concludes, proceeded from the 
too great fubtilty and delicacy of the air, which it not proportionable 
to hufnan refpiration, which requires a more grofs and temperate air* 
Vide Boyle, ubi fupra< 

Thus it appears, that an air too fubtil^ rare and light, is on- 
dt for refpiration : but the caufe is not the iubtilty, or too grear 
delicacy, as Mr. Boyle thinks, but the too great lightnefs there^ 
of, which renders it unable to be a counterbalance, or an an- 
tagonift to the heart, and all the mufcles minifiering to refpira- 
tion, and Che diaftolc of the heart. Of which fee book 4, chap« 7, 
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And as our inability to live in too rare and light an air, mzf 
di(courage thofe vain attempts of dying, and whiroiies of pafling 
to the moon, &c. (b our being able to bear an heavier fbte o^ 
the air is an excellent provifion for men's occanons in mines, 
and other great depths of the earth; and tho(e otdef greater 
preffures made upon the air, in the diving bell, when we defcend 
into great depths of the waters. 

' That the inhabitants of the air, birds and inre£^s, need 
the air as well as man, and other animals, is manifeft from their 
rpeedy dying in too feculent, or too much rarified air; of which 
fee the preceding and following note a., But yet birds and infeCts^ 
fome birds at leaft, can live in a rarer air than man. Thus eaglet, 
kites, herons, and divers other birds, that delight in high flights, 
are not affcfted with the rarity of the medium, as thofe peribns 
were in the preceding note a. So infe^bs bear the air pump long, at 
in ihe ibl lowing note a* 

^ Creatures inhabiting t he waten, need the air, as well at 
other animals, yea, and freih air too. The hydrocanthari of 
all forts, the nympha: of gnats, and many other water infe£b, 
have a fingular faculty, and an admirable apparatus, to raife 
their back-parts to the top of the waters, and take in freih air* 
It is pretty to fee, for inftance, the hydrocanthari come and 
thurft their tailsout of the water, and take in a bubble of air, at the 
tip of their vaginae and tails, and then ni.nbly carry it down with them 
into the waters ; and when that is fpent, or fouled, to afcend again 
and recruit it. 

* 

So fiihes alfo are well known to ufe refpiration, by paiiing 
the water through their mouths and gills. But carps Will live 
out of the water, only in the^air; as is manifeft by the expe- 
riment of their way of fatting them in Holland, and which 
kas bcfn praflifed here in England; viz. they hang them up 

ill 
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kmoD: animals iivt fcarcc half a minute 'j and 

others 

in a cellar, or Come coot place, in wet mofs m a fmall net, 
. with their heads out, and feed them with white bread Ibaked 
ia milky for many day$. This was told me by a perfon re- 
ry curious, and of great honour and eminence, whofe word, if 
t bad leave to name him, no body would queftion : and it be- 
ing an infiance of the refpiratioa of fifhes very lingular and 
fomewhat out of the way, I hare for the reader's divirfiod 
taken notice of it. 

' Bt experiments I fkiade myfelf in the air-pump in Sep- 
tember and 06lobcr, 1704, t obferved that animals whofe 
hearts have two ventiicles, and no foramen ovale, as birds^ 
dogs, cats, rats, mice, &c. die in lefs than half a minute^ 
counting from the very firft exfu£hion ; efpecially in a, fmalt 
receiver. 

A MOLE (which -I fufpeCted might hsTve btfrne mofe than a* 
tber quadrupeds) died in one minute, without recovery^ in tf 
largt receiver^ and doubtlefs would hardly have fttrvived half 
n reroute in a fmall receiver. A bat, although wounded, fu- 
ftatned the pump two minutes, smd revived upon the re-ad - 
miflion of the air. After that, he remained four minutes and 
a half, and revived. Laflly, after he had been (ivt minutes, 
ke continued gafpiog for a time, and after twenty minutes I 
Te-admitted the air, but the bat never revived. 

As for infe£hs3 wafps, bees, hornets, grafhoppers, kttd lady# 
cows, feemed dead in appearatice in two minutes, but revived 
in the open air in two or three hours time, nolwith((anding 
they had been in vacuo twenty four hours. 

The ear-wig, the great ftaphylinus, the great bUck lowfy 
beetle, and fome other infe6ts would feem unconcerned at the 
vacuum a good while, and lie as dead; but revive in the air^ 
although fome had lain fizteen hours In the exhaulted receiver* 

SNAILf 
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Others that arc the moft accuftomed to the want of 
it, live not without it many days. 

A»D not only animals themfclves, but even tree* 
and plants, and the whole vegetable race, owe 
their vegetation and life to this ufeful eletnent$ as 
will appear when I come to fpeak of them, and is 
manifeft from their glory and verdure in a free air, 
and their becoming pale and fickly, and languilh- 
ing and dying, when by any means excluded from 
it ™. , Thus 

Snails bear the air-pump prodigrouil^, cfpecialiy thofe in 
(hells ; two of which lay above twenty four hours, and feein-* 
cd not much affef^ed. The fame fnails I lefc in twenty eight 
hours more after a fecond exhauftion. and found one of them 
^uite deady but the other revived^ 

F&OGS and toads bear the pump long, efpecially the former. 
A large toad, found in the houfe, died irrecoverably in lefs 
than fix hours. Another toad and frog I put in together, 'and 
the toad was fcemingly dead in two hours, but the frog juft a« 
live. After they had remained there eleven hours, and feem- 
icgly dead, the frog recovered in the open air, only weak, but 
the toad was quite dead. The fame frog being put in again for 
twenty fe^'en hours then quite died. 

■ 

Thi: animalcules in pepper- water, remained in vacuo twenty 
four hours: And after they had been expofed a day or two to 

the <^en air, I found fome of them dead, fome alive. 

» 

"* That the air is the principal caufc of the vegetation 
of plants, Borelii proves, in his excellent book, De Mot. Ani- 
mal, vol. 2.. prop. 1 8 1. And in the next proportion, he aflur-' 
eth, * In plant! s quoque pcragi xris refpirationem quandam im- 

* perfeStam 
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Thus ufeful^ thus neccflkry, is the air to the 
life of the animaeed creatures ; and no iefs h it to 
the motion and conveyance of many of them. All 
the winged tribes owe their flight and buoyancy 
• to it, as (hall be Ihewn in a proper place : And 
even the watery inhabitants themfelves cannot af^ 
cend and defcend into their element well without 
it^ 

But 

« 

' per(e'6biin, aqua earam vita pendet, et conferracur.' Buit oC 
this more, when I come to furvey vegetables. 

* Some lettice feed being ibwn upon tome earth in the operi 

* air, and feme of the fame feed, at the fame titne, upon other 
' earth in a glafs-receiver of the pneumatic engine, afterwarda 

* exhaufted of air: the fe^d expofed to the air, was' grown Up am 

* inch and half high within eight days ; but that in the exhaufteid 

* receiver not at ail. And air being again admitted into the fame 

* emptied receiver, to ftc whether any of the feed would then come 
' up, it was found, that in the (pace of one week, it ^vas gro^ini 

* up to the height of two or three inches.' Vide Phil; Tranf. No* 
23. Lowth. Abridg. vol. 1. p. 206. 

* < In volucribut putmones pierfo^att aerem [infpiraftim in 

* totam ventris cavitatem admictunt. Hujus ratio, ut propter 

* corporis truncuOi aere repletum et quafi extenfum, Ijpfa jnagif 

* volatilia evadant, faciliufque ab zre extemo, propter ihtinii 

* penum, fuftententur. Equidem piices, quo levius in aquia 

* natent, in abdomine velicas aere inflatas geftant : pariter et vo/- 

* ucres, propter corporis truncum aere impletum et qnafi inflatum, 

* nudo aeri incumbenres, minus gravantur, proindeque levius et 

* expeditius volant.' Willis de Anim. Brut. p. i* c. 3. 

" * Fishes, by reafbn of the bladder of air within them, caBn6t 

* I'uftain, or keep themfelvca in any depth of waters for the air 

* id 



A T M O S P H £ R £• IJ 

But ijt would be tedious to dcfcend too far into 
particulars, to reckon up the many benefits of 
this noble appendage of o^r glqbc in many ufe- 

ful 

f in that bladder being more or Icfs cofxiprefled, according to tbp 

* depth the filh fwims at, takes up roorp or lefs fpace ; and con- 
< Tequently the body of the filh, part of whofi: bulk this bladder 

* is,' is greater or Icfs,' according to the fcveral depths, and yet 

* retains the fame weight. Now, the rule Je infidentibus kumido is^ 

* that a body that is heavier thVn fo much water^ at is equ&l in 

* quantity to the byik* of it, wijl fink; a body that is lifter will 

* Avim: a body of equal Weight wil! reft in any p^tt of the watcr- 

* By this rule, if the fifh, in the middle region of the water, be of 

* equal weight to the water, that is, commenfiirate to the bulk of it, 
' the fifh, w|Il reft there, without any tendency upwards or down- 
' wards : and if the iiih be deeper in the water, the bulk of the fifli 

* becoming Icfs by the compredion of the bladder^ and yet 

* retaining the fame weight, it will (ink, and reft at fhe bottom. 
' And on the other fide, if the fiih be higtiei: than the middle 
f region, the air dilating itielf, and the bulk of the fiih con 
' fequently increafing, but not the weight, the fiih will rife up- 

* wards, and reft at the top of the water. Perhaps, the fiil^ 

* by fome aflion can emit air out of its bladder :• a nd, when 
f not' enough, take in air,*sind then it will not be wondered, 
f that there ibould be always a fit proportion of air, in all fifhts 

* to fcrve their ufe.' &c. Then follows a method of Mr. Boyle^s 
to' experiment the ^ruth of this. After which, in Mr. Low- 
t])orp's abridgement, follow Mr. Ray's obfer^ations. * I think 
« ibat h ath hit upon the true ufe of the fwimming-bladders 

* in fiihes. For i. It h^th b^n obferTed, that, if the fwim-f 
f mingrbladder of any fiA, be pricked or broken, fuch a fiih 
f finks prefenthy to the bottom, and can neither fupport or raif« 
f itfelf up in the water, t. Flat fiihes, as foles, place, &c. which 
lie always grorelling at the bottom, have no fwimming-bladders 
f that ever I could find. 3. In moft fiihes there is a nuinifeft 
f channel leading from the guH^t^o the faid bladder, which 

\ withoti^ 
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« 

ful engine ^ ; in many of the functions and opera* 
tions of nature ' in the conveyance of founds ; 
and a thoufand .things befides. And I fhall but 
juft nnention the admirable ufc of our Atmofphersr 

in 



^ without'doubt, fenres for the conveying air thereunto.- 



* ia the coat of this bladder, is a mufculous power to contra£l it 
' it when the fifh lids.' Sec more very curious obfervations, re* 
lating to this matter, of the iatc great Mr. Ray, as alfo of the cu- 
rioQff anonymous gentleman, in the ingenious Mr. Lowthor^'s ab" 
ridgement bpforccitcd, p, 845, frpm Philofoph. Tranf. No. 1 14. 115. 

9 Among the cngioet in which the air is ufefui, pumps 
nay be accounted not contemptible ones, and divers other hy- 
draulical engines, which need not to be particularly infifled on, 
la ^hefc the water wa» imagined to rife by the power of fu^^ioa, 
to avoid a vacuum, and fuch unintelligible fluff; but the juilly 
famoua Mr. Boyle, was the firfl that folved thefe pha:nomena 
by the weight of the atmofphere. His ingenious and curious 
obfervations and experiments relating thereto, may be feen in his 
little tra£t, of the paufe of attra&ion by fu&ioq, and divers others 
pf his tra£U, 

' It would be endtefs to fpecify the ufes of air in na- 
Hire's operations : I ihall therefore for a famplc only, name its 
great ufe to the world io confcrving animated bodies, whether 
endowed with animal or vegetative life, and its contrary qualify of 
diffolving other bodies; by which means, roaiiy bodies that would 
(N-ove nuifances to the world, are put out of the way, by being 
reduced into their firft principles, as we fay, and fo embodied with 
the earth again. Of its faculty as a menflruum, or its power to 
diffoive bodies, I may inftance in cryftal glafTcs: which with long 
keeping, efpecially if not ufed, will in time, be reduced to a pgw- 
der, as I have feen. So> divers minerals, earths, ilones, 
fofrd-iliells, wood, etct which from Noah's flood, at lead 
for many s ages have lain underground, fo fecure from corrup- 
tion, that on the cpntrary, they hare been thereby made much 
^h^^ ilrongi:r, have in (he open air fooa mouldered away. 

Of 
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In miniftring to the enlightening of the W)rld, by 
its refle6Ung the light of the heavenly bodies to 
us ^i and refra<5ting the fun-beams to pur eye, 

he&M 

Of which laft, Mr. Boyle gives an inftance (From the DiflertaioD de^ 
admiraAdis Hungar. Aquis) of a great oak, like a huge beaiOy dug 
put of a (ak-mioe in iTranfilvaaia, ' Co hard, that ic would not cafilf 
< be wrought upon by iron tooUy yet, being cxpoftd to the air eitc 
^ of the mine, it became (o rotten^ that in four days it was eafy to be 
* brokeo, and crumbled between one's lingers/ Boyle's Sulpic, 
about fome hidden qualities in the air, p. 18. 80 the trees iurne4 
out of the earth by the breaches at WedrThurroek and Pageoharey 
near me, al^ough probably no other thaa alder, aad interred many 
ages ago in a rotten oacy mould, were fo exceedingly^ tough, hard, 
^d found at firft^ that I could make but little imprefiions on them 
with the firokes of an ax ; but being expofed to the air and water 
foon became fo rotten as to be crumbled-^etween the fijigers* 5^ 
my obfervaiions in Philof. Tranfa£t. N0335. - ■ 

' ^ ' By re{le6^ing the light af the heavenly bodies to «s/ 
J mean that whitenefs or lightneft which is in the air in the 
day-time, caufed by the rays ef light ftriking upon the par- 
dcies of the atmofphere, as well as upon the clouds abore^ and 
the other obje£ks beneath upon the earth. To the fame caufe 
alio we owe the twilight, viz* to the fun beams touchiag the 
uppermoft particles of oar atmofphere, which they do when the 
fun is about eighteen degrees beneath the horizon. And as the 
beams reach more and more of the airy particles, ib darkneft 
g6es off, and day-light comes on and increafeth. For an ex«* 
empiification of this, the experiment may ferve of tranfmittin^ 
a few rays of the fun through a fa^all hole into a dark room s 
by which means the rays which meet with duft, and other par* 
tides flying in the air, are rendered vifible ; or, which amounts 
to the fame, thoijs fwimming . fmail bodies are rendered ▼ifible, 
by their reflecting the light of the- fun-beams to the eye, which, 
wi^out fuch rf fle6lion, would itfelf be inviilble, 

5 ThR 
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before it ever furmounteth oi\r horizon * ; bv 
which means the day is protrafted throughout the 
whole globe ; and the Ipng and difrnal nights an^ 
^oitj^ned in the frigid zpnes^ and day fooner ap- 

. proacheth 

This azure colouc of the iky Sir )[raac Npwton attributes to 
irapours beginning to condenfe, and that are not able to reflcA 
^e other coloun. V. Optic. I. 9. par. 3. prop. 7. 

* By the iiefradive power of the air, the Ain^ and the o* 
fher heavenly bodies feein higher than really they are, efpeci- 
^Uy near the horizon. What the refra£iions amount unto, 
>vhat variations they hav/^, and what alterations in time they 
caufe, may be briefly feen in a Ikti^e bpgk called. The ArtiBcial 
Ciock^mak^r, chap, ii^ 

f Although this inie6tive quality of the air be a great incuni- 
' brance and confuAon of agronomical obferyations ;-r-yet it i^ 

* not without fome confiderable benefit to navigation; and tn«- 

* deed jn foftie cafes, thfe benefit thereby obtained is much great- 
5. er than would be the benefit of having the ray proceed in an 

* e^a£k (traight line,' [Thpn he nientiqns the benefit hereof to 
th/s polar parts of the world.] < But this by the by (faith he.) 
f The great advantage I confidcr therein, is the firlt difpovery 
f of land upon the feat for by means hereof, the topspfh)l}s 
f and lands are railed up into the air, fo as to be difcovcrable 

* feveral leagues farther off on the fea than they would be, 
f were there no fuch rcfra£l^on, which is of great benefit tp 

* navigators for fleering their cuuries in the night, when they 

* approach near land; and likewiie for dire^ing them in the 
' day-time, much more certainly than the moil exa£l celefiial 

* obfervations could do by the help of an uninficwted ray, efpeci- 
^ ally in fuch places as they have no foundings.' [Then he pro 
pofes a method to find, by thefe means, the dillance of objects at 
ifz."] V. Dr. Jiook's Poft* Works, ^.c^. «f Nav. p. 466. 
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proacheth them ; yea, the fun itfelfrifeth in appear- 
ance (when really it is abfent frdnn them) to the 
great comfort of thdfe forlorn places ^. 

But pafling by all thefe things with only a bard 
mention, and wholly omitting others that might 
have been named, I (hall only infift upon the excel- 
lent ufe of this noble circumambient companion of 
our globe, in refpeft of two of its meteors, the 
winds, and the clouds and rain ^. 

" < Cum Bctga in nova Zembla hybernarent, fol illis pt^ 

* paruit 1 6 diebus citiuB quam revera in horiaonte exifterec^ hoe 

* cfty cum adhuc iiifra horizontem deprefifus eiTet quatuor circH 
' cer gradibusj et quidcm xre fercno.' Var. Geog. c. 19. pro. la^ 

[These Hollanders ] < found that the night in that placd 
< ihortened no lefs than a whole modthi which muft needs be 
' a Tcry great comfort to all fuch placed t% live very far towarda 

* the north and fouth poles, where length of night, and want of 

* feeing the fuo> cannot chufe . but be very tedi6us and irkfome.' 
H^ok, ibid. 

[By means of the refradions] ' we found the fiin to rife twea-« 

* ty minutes before it ihould ; and in the evening to remain a** 
' bove the horizon twenty minutes, or thereabouts, longer than it 
' ihould.' Cap. James's Joun in Boyle of cold. tit. 18. p. 190. 

^ ' A BR in nubes cogitur ; humoremque coUtgens terranl 
' auget imbribus : turn eflluens hue et iiluc, ventos efficit. Idem 

* annual fngoram et calorum. facit varietates : idemque et voU<^ 
' tus alitum foftinet, et fpiritU du^s alit et fuftentat animtntes.' 
Cic. de Nat. Deer. 1. a. c. 39. 

VoL I. B CHAP. 
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CHAP. 11. 

0/ /i>^ W I N D S ^. 

TO pafs by other confiderations, whereby I 
might dcmonftratc the winds to be the in- 
finite Creator's contrivance, I Ihall infift only upon 

their 

^ * Ventus eft set fluent,' is Seneca's definition. Na. Qu« 
1.5. And as wind is a current of the air, fo that which excites 
or alters its currents, may be juftly faid to be the caufe of the 
winds. An equipoife of the atmofphere produceth a calm; 
but if that equipoife be more or lefs taken oflf, a ftream of air, 
0r wind, is thereby accordingly produced cither flrongcr or weak- ^ 
er^ fwifter or flower. And divers things there are that may make 
Aich alterations in the equipoife or balance of the atmofphere, 
via. eruptions of vapours from fea or land ; rarefra£lions and 
eondeniations in one place more than another ; the falling of 
rain, preiTure of the clouds, &c. Pliny,!. 9. a. 45. tells us of i 
certain cavern in Dalmatia, called Senta, * in quern (falfh he) 

* deje6lo levi pondere, quamvis tranquillo die, turbtni fimilis e- 

* micat procella/ But as to caves it is obferved, that they often 
emit winds more or lefs. Dr. Connor, taking notice af thti 
matter, fpeciBcs thefe, ' In regno Neapolitano ex immani Cu* 

* mans Sibyllx antro tenuem ventum efBuentem perccpi.' The 
like he obferved at the caves at Baia, and in fome of the mines 
of Germany, and in the large falt-mines of Cracow in Poland. 

* Ubi (faith he) opiiices, et ipfe fodins dominus Andreas Morftin, 
' Nob. Polonus, mihi afferuerunt, quod tanta aliquando vento- 
' rum tempeftas ex ambagiofis hujua fodinx receffibus furgere fo« 
' icbat, quod labor^ntes foflbres humi profternebat,' nee non por- 

* nas et domicilia (qux fibi in hac fodiha artifices extruunt) pe- 

* nitus evertcbat.' Bern. Con. Dif. Med. Phyf. p. 33. art, 3. 

And as great caves, fo great lakes fometimes fend forth winds. 

V 

I So 
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their great ufefulnefs to the world. And fo great 
is their ufe> and of*luch abfoliite neceflity are they 

So Gaffendus faith the Lacus Legnius doth, * £ quo dura exontur 
' fumus, nubcs haud dubie creanda cUtf quae fit brevi in tempef- 
* tatem faevifliinam exoneranda/ Gaf. Vit. Peir. 1. 5. p. 417. 

But the moil univerfal and conHaDt alterations of the balance 
of the atmofphere, are from heat and cold. This is manifeft ia 
the general trade-wiods, blowing all the year between the tro* 
pics from eaft to weft : if the caufe thereof . be, as fome ingeni- 
ous men imagine, the (un's daily progrefs round tbfit part of 
the globcy and by his heat rarefying one part of the air, whiifl 
the cooler and heavier air behind prefTeth after. So the fea and 
land breezes in note * p. 24. And fo in our climate, the north- 
erly and foutherly winds (commonly cfteemed the caufes of 
cold And warm weather) are really the effe6^s of the cold or 
warmth of the atmofphere : of which I have had fo many con<« 
firmations, that I have no doubt of it. As for inftance, it is not 
UBCommon to fee a warm foutherly wind, fuddenly changed to 
the north, by the fall of fnow or hail; to fee the wind in a 
frofty cold morning, north, and when the fun hath well warm* 
ed the earth and air, you may obferve it to wheel about to^ 
ward the foutherly quarters; and again to turn northerly or 
eafterly in the cold evening. It is from hence alfo, that in 
thunder-lhowers the wind and clouds are oftentimes contrary 
to one another, efpecially if hail falls, the fultry weather be- 
low dire£bing the wind one way, and the cold above the cloudtf 
another way. I took notice, upon March the loth, 1710-11, (and 
divers fuch like inftances I have had before and fince) that the 
morning was warm, and what wind ftirred was weft-fouth-weft, 
but the clouds were thick and black (as generally they are 
when fnow enfues.) A little before noon the wind veered about 
to north by weft, and fometimes to other points, the clouds ac 
the fame time flying fome north by weft, fome fouth-weft: a<* 
bout one of the clock it rained apace, the clouds flying fome- 
times north -eaft, then north, and at laft both wind and clouda 
fettled north by weft; at which time fleet fell plentifully^ and 
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to the falubrity of the atmofphere, that all the 
world would be poifoned without thofc agitations 
thereof. We find how putrid, foetid, ind unfit for 
refpiration, as well as health and pleafure, a stag- 
nating, confined, pent-up air is. And if the whole 
mafs of air and vapours was always at reft, and 
without motion, inftead of refrefhing and animat- 
ing, it would fufFocate, and poifon all the world : 
but the perpetual commotions it receives from the 
gales and ftorms, keep it pure and healthful '. 

Neither. 

grew very cold. From all which I obferve, i. Th&t although 
our region below was warm, the region of the clouds was cold, 
as the blacky faowy clouds ihewed. 2. That the ftruggle be- 
tween the warmth of ours, and the cold of the cloudy region, 
ftopped the airy currents of both regions. 3. That the falling of 
the fnow through our warmer air melred into rain at firft ; but thac 
it became fleet after the fuperior cold had conquered the inferior 
warmth. 4. Thar, as that cold prevailed by degrees, fo by degrees 
it wheeled about both the winds and clouds from the northwards to- 
wards the fouth. 

Hippocrates, 1. 2. Dc Vi£J:. Orat. < Omnes ventos vcl a nive, 
' glacic, vehmnenti gelu, flumioibus, &c. fpirare necefie judicat.' 
Bartholin, de ufu Nivis, c. i. 

« * It is well ohierved in my lord Howard's voyage to Con- 

* ftantinopte, that at Vienna they have frequent winds, which if 
' they ccafe long in fummer, the plague often enfues : fo that it is now 

* grown into a proverb, that if Auftria be not windy, it Is fubje^ 
^ to contagion.' Bohun of Wind, p 213. 

From fome fuch commotions of the air I imagine it is, that at 
Grand-Cairo the plague immediately ceafcs, as foon as the Nile 

begin i 
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Neither are thofe ventilations beneficial only to 

jdic health, but to the pleafure alfo of the inhabi- 

# 

tants of the terraqueous globe : witnefs the gales 
which fan us in the heat of fummerj without 
which, even in this our temperate zone, men are 
fcarceable to perform the labours of their calling, 
or not withoxit danger of health and life ^. 

But 



begins to overflow ; although Mr. Boyle attribaret it to nitrous cor- 
pufdes. Decern). Nat. of Effluv. chap. 4, 

< Nulla enim propemodum regio eft, qu2 noa habct aliquem 
flatum ex fe nafccaccm, ct circa fc cadenteoi.' 

r 

* Inter csetera itaque providentiae opera» hoc quoque aliquif » ut 

* dignum admiranone, fufpexeht. Nod eoim ex una caufa, ventof aut 
' invenit, aut per diverfa difpofuit : fed primum ut aera non fine* 
' rent pigrefcere, fed alGdua vexatione utilem rtdderent, ▼italemque 

* tradluris.' Sen. Nat. Quxft. 1. 5, q, if, 18. 

All this is more evident, from the caufe aifigoed to malignant 
epidemical difeafes, particularly the plague, by my ingenious 
learned friend, Dr. Mead ', and tba( is, an hot and moift temper- 
ament of the air, which is obferv'ed by Hippocrates, Galen, and the 
general hiftories of epidemical difeafes, to auend thofe diftempers. 
Vide Mead of Poifons, Eflay 5. p. 161. But indeed, whether the 
caufe be this, ojr poifonous, malignant exhalations or animalcules, 
as others think, the winds are however very falutiferous in fuch 
ca(esy in cooling the air, and difperfing and driving away the moift 
or peftiferous vapours. 

y Julys. 1707. (called, for fome time after, thehotTuefday) 
was ib exceifively hoc and fuffocatiog, by reafon there was no wind 
fiirring, that divers perfons died, or were in great danger of deatl^, 
1^ tbe^" hj^cH work. - Particularly one who had formerly been my 

B 3 fervant 
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But efpccially, witnefs the perpetual gales which 
throughout the whole year do fan the torrid zone, 
and make that climate an healthful and pleafant 
habitation, whicl> would othcrwifc be fcarce ha- 
bitable. 

To 

ferrant, a healthy, lufty, young man, was killed by the heat; and 
fpveral horfes on the road dropped down and died the (ame 
day. 

In the foregoing notes, having taken notiee of fome things relat- 
ing to heat, although it be fomewhat out of the way, I hope the 
reader will ezcufe me, if I entertain him with fome obfervations I 
have made about the heat of the air under the line, compared with 
the heat of our bodies. J. Patrick, who, as he is \'ery accurate in 
making barometrical and thermometricai inftruments, had the 
curiofity, for the nicer adjufting his thermometers, to fend two 
abroad (under the care of two very feniible ingenious men) one to 
the nonhern tat. of 8 1 $ the other to the parts under the equinoctial ; 
in thefe two different climates, the places were marked where the 
the fpirits flood at the fevered cold and greatefl heat. And accord- 
ing to thefe obfervations he graduates his thermometers. With his 
ftandard I compared my ilandard thermometer, from all the degrees 
of cold, I could make with Sal Armoniac, &c. to the greateil de- 
grees of heat our thermometers would reach to. And with the 
fame thermometer of mine, Icxpcjimented the greatcft heat of my 
body, in July, 1709. Fiiil in an hot day without exercife, by 
putting the ball of my thermometer under myarm-piis, and other 
hottcft parts of my body. By which means the fpirits were rai fed 
2S4 tenths of an inch above ihc ball. After that, in a much hotter 
day, and indeed nearly as h(*t as any day with us, and after I had 
heated myfclf with Arong exercife too, as much as I could well 
bear, I again tried the fame experiment, but could not get the fpirits 
above iSStenths; which I thought an inconfiderable difference, 
for fo fecmingly a very different heat of my bpdy. But from fome 

experiments 
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To diefe I might add many other great convc* 
niences of the winds in various engines, and va- 
rious bufinefies. I might particularly infift upon 
' its great ufe to tranfport men to the fartheft diftant 
regions of the world *; and I might particular- 
ly fpeak of the general and coafting trade-\vinds 

the 

experiments I hare made (although I have ud fortunately forgotten 
' them) in yery oold weather, I imagine the heat of an healthy body 

to be always much the fame in the warmed parts thereof, both in 
fummer and winter. How between thofe very degrees of 284, and 
l88y the point of the equatorial heat faUeth. From which obferva* 
ation it appears, that there is pretty nearly an equal contemperamcnt 
of the warmth of our bodies, to that of the hotteft part of the at* 
mofphere inhabited by us. 

If the proportion of the degrees of heat be defired from the freez* 
ing*pointy to the winter,, Tpring and fummer air, the heat of man's 
body, of heated water, melted metals, and fo to a6lual fire ; an 
account may be met with of it, by my moft ingenious friend, the 
great Sir Ifaac Nevvton, in Phil. TranCsiSt. No 270. 

' ^ In hoc providentia ac difpolitor ille mundi Deua, »ra ven* 
tis cxercendum dedit, n on ut nos clafTes partem freti occupa 

* turas compleremus milite armato, &c. Dedit illi ventos ad 
< cuftodiendam cceli terrarumque temperiem, ad evocandas 

* fupprimendaique aquas, ad alendos fatorum atque arborum 

* fru^s; quot ad maturitatem cum aliis caufis addueit ipfa 
' ja£tatio, attrahens cibum in fumma, et ne torpeat, promovens, 

* Dedit vtotos ad ulteriora nofcenda : fuiflet 'enim imperitum 

* animal, et fine magna experientiarerum homo, fi circumfcriberctur 

* natalis foli fine. Dedit ventos ut commoda cujufque regionis 

* fierent commuaia; non ut Leg'iones equitemque geftarenC 
I * nee ut perniciofa gentibus arma tranfveherent,' Seneca 

I . ibid. * B 4 'Ska 
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the fca and land-breezes *i the one ierving to 
carry the mariner in Jong voyages from eaft to weft; 
the other fcrving to waft him to particular places ; 
the one fcrving to carry him into his harbour, the 
other to bring him but. But I fhould go too far to 
take notice of all particulars ^, Leaving tl^ere- 

forc 



* * Sea-breezes commonly rife in the morning about nbe 
o'clock.— They firft approach the (hore gently, as if they were 

afraid to come near it. It comes in a Bnp, froall, blapk curl 

upon the water, whereas all the Tea between it and the |hore, not 
yet reached by it, is as fmooth and even as glafs in comparifon. 
In half an hour's time after it has reached the ihorp, it fans pretty 
brifkly, and fo increafeth gradually p\\ twelve o'clock ; then it is 
commonly the flrongeft, and la(ls fo till two or three, a very 
briik gale.-^Afier three it begins ^o die away again, and gradually 
withdraws its force till ajl is £peot ; and about fiv0 o'clock— •it is 
lulled adeep, and coipes no more till neit morning, 



* And as the fea-breezes do blow in the day,'and red in the night, 

* fo on the contrary [the land-breezes] blow in the night, and reft 

* in the day, alternately fucceeding each other. ^They fpring up 

' between fix and twelve at night, and laft till fix, eight, or ten, in 
^ the morning. Dampier's DifcourfeofWinds, chap. 4. 

^ One thing more I believe fome of my friends will expeft 
from meii, thatlihew the refult ofcomparingmy own obfcrvarions 
of the winds, with others they know I bave from Ireland, Switzer- 
land, Italy, France, New-England, and fpme of our pans in Eng- 
land. But the obfervations being, fo^ne of them, but of one year, 
and moft of the reft of but a few years, I have not been able to de- 
termine any great nratters. The chief of what I have obferved is, 
that the winds in a}l thefe place? fddom agree ; byt when they moft 

certain Vy 
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fore the winds, I proceed, in the next place, to 
clouds and rain^ 



certainly do foi it ii commonly when the winds are ilrong, and of 
long continuance in the fame quarter : and more, 1 think, in th« 
northerly and eafterly, than other points. Alfo, a ftroog wind in 
one place, is oftentimes a weak one in another place, or moderate, 
according a^ places have been nearer or farther didant. V. Phil. 
'Tranf. No 297, and 3a i . But to give a good and tolerable account 
iof this, or any other of the weather, it is nf ceflary to hayc good 
h;&ories thereof from all parts; which, as yet we have 
but few of, and they imperfed^, for want of lonj^er and fuflicient 
phfrrrations. 
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CHAP. III. 



Of the Clouds and Rain'. 



THE clouds and rain ^ wefhall find to be no 
lefs ufeful nrieteors than th^ lad: mentioned; 
as is manifeft in the refrefhmgpleafant (hades which 

' the 



* Cloudf tnd rain are made of Tapours raifed from water, or 
fnoiftore only. So that I utterly exclude the notion oi^ dry, terrene 
exhalations, or fumes, talked much of by moft philofophers ? fiimes 
being really no other than the humid parts of bodies refpe^vely 
dry. 

The{e vapours are demonftratively no other than fmall hubbies, 
or ▼eficulXf detached from the waters by [the power of the (blar, 
or fubterraneous beat, or both. Of which, fee book i. chap. 5. 
And being lighter than the atmofphere, are bouyed up thereby, 
until they become of an equal weight the^e^vith, in fome of iu 
regions aloft in the air,^ or nearer the eanh ) in which thofe va- 
pours are formed into clouds, rain, fnow, hail, lightning, dew, 
miiis, and others meteors. 

In this formation of meteors the grand agent is cold, which com* 

Itionly, if not always, occupies the fuperior regions of the air; 

» as is manifeft from thofe mountains which exalt their lofty tops into 

the upper and middle regions, and are always covered with fnow 

and ice. 

This 



OF THB CLOUDS AND RAIN Z*J 

% 

\ 

the clouds afford^ and the fertile dews and Ihowers 
which they pour down on the trees and plants, which 
would languifli and die with perpetual drought, but 

are 

This cold if it approaches near the earth, prefently precipitates 
the vapours, either in dews ; or if the vapours more copioudy arcco4 
and iboD meet the cold, they are then condenfed into mifling, or 
clfe into (howers of fmali rain, falling in numerous, thick, fmall 
drops ; but if thofe vapours are not only copious, but alfo as heavy 
as our lower airitfelf (by means their bladders are thick and fuller 
of water) in this cafe they become vifible, fwim but a little 
height above the earth,' and make what we call -a mift or 
fog. But if they are a degree lighter, fo as to mount higher, but 
not any great height, as alfo meet not with cold enlough to con. 
denfe them, nor wind to diffipate tbero, they then form an besvy^ 
thick, dark (ky, lading oftentimes forfeveral weeks without either 
fun or rain. And in this cafe, I have fcarce ever known it to rain, 
till it hath been firft fair, and then foul. And Mr. Clarke, an 
ingenious clergyman of Norfolk, who in his life-time, long before 
me, took notice of it, and kept a regifler of the weather for thirty 
years, which his learned grandfon. Dr. Samuel Clarke, put into 
my hands, he (I fay) faith, he fcarce ever obfervedthe rule to fail 
in all that time; only he adds, 'If the wind be in fome of the 
* eafterly points.' But I have obferved the fame to happen, be the 
wind where it will. And from what hath been faid, the cafe is 
eafily accounted for, viz. whillfc the vapours remain in the fame 
ftate, the weather doth fo too. And fuch weather is generally at* 
tended with moderate warmth, and with linle or no wind to diilurb 
the vapours, and an heavy atmofphere to fupport them, the barome- 
ter being commonly high then. But when the cold approacheth, and 
by condenling drives the vapours into clouds or drops, then is way 
made for the fun beams, till the fame vapours, being by further 
condenfation formed into rain, fall down in drops. 

The cold's approaching the vapours, and confequeatly the-altenif 
tion of fuch dark weather, I have before-hand perceived, by fomQ 

few 
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«re hereby made verdant and flourifhing, gay and 
ornamental ! So that (as the pfalmifl faith^ Pfahn 

Ixv. 

ftw'{mt{\ drops of rain, haiU or fnow, now and then falling be- 
fore any alteration hath been in the weather j which I take to be 
from the cold meeting fome of the ftraggling vapourt, or the up* 
permoft of them^ and condenfing them into drops, before it 
arrives unto, and exerts itfeif upon the main body of vapours 
below. 

t HAVE more largely than ordinary infifted upon this part 
of the weather, partly is being fomewhac out of the wayj 
bnt chiefty becaufe, it gives tight to many other pbaenomena 
of the weather. Particularly we may hence difcover the ori- 
ginal of clouds, rain, hail, and fnow^ that they are vapours 
carried aloft by the gravity of the air, which meeting together, 
fo as to make a fog above, they thereby form a cloud. If the 
cold condenfcth them into drops» they then fall in rain, if the cold 
be not intenfe enough to freeze them : but if the cold 7reezeth 
them in the clouds, or in their fall through the air, they then be* 
come hail or fnow. 

As to lightning, and other enkindled vapours ; I need fay 
little in this place, and (hall therefore, only obferve, that they 
owe al(b their rife to vapours ; but fuch vapours as are detach- 
ed from mineral juices, or at leaft that are mingled with them, and 
are fired by fermentation* 

Another phaenomenon refolvable from what has been faid is, . 
why e*cold is always a wet fummer, viz. becaufe the vapours 
tifing plentifully then, are by the cold, ibon coliedUd into rain. 
A remarkable inftaoce of this, we had in the fummer of 170S, 
part of which, efpecially about the folftice, was much colder than 
nfually. On June xi, it was ib cold, that my thermometer was 
near the point of hoar froft ; and in fome places I heard there 
wat an hoar froft ; and during all the cool weather of that month, 

we 



OF THE CLOUDS AND RAIN* 29 

Ixv. 1 2, 1 3.) The little bills rejoice on every Jide^ and 
the vaUeysjhoutforjoy^ tlxy alfojing. 

And 

tve had frequent and large raios, fo that the whole ro«nth't raia 
amounted to above two inches depcb, %%hich is a large quantity 
for Upminder, even in the wetteil months. And not only with us 
at Upminfier, but in other places, particularly at Zurich in Swit* 
zcrland^ they ieent to have had as unfealbnable cold and wet as we. 
* Futt hie menfis— praccer modum humidus, ct magno qaidem 
< vegetatibibushominibufqiie damno. Multum computniit foenum / 
&c. con>plains the induftr^ous and learned D. J. J. Scheuchzer : of 
which and other particulars 1 have giTen a large »ccovi|t, in Fbii# 
TranC No. 321. 

In which tranfa^bion I have obTerved further, that about tht 
equinoxes, we, at tJpminfter at leaft, have oftentimes more raia 
than at other feafons. The reafon of which is manifeft from 
what hath been faid, viz* in fprtng, when the earth and waters 
ar«^oofed from the brumal conftipations, the vapours arife in 
great phnry: and tfie like they <a in autumn, when tlie fummer 
heats, that both difiipeted them, and warned the fvperior cegioas, 
are abated} and then the cold of the fuperior regions meeting ihera, 
condefcendeih them into (howers, more plentifully than at other 
feafons, when either the vapours are fev ejr, or the cold thai is t9 
ceodenfe them is lefs. 

Tbe manner how vapours are precipitated by the cold, or re« 
duced into drops, I conceive to be thus : vapours being, as I 
faid, no other than inflated veficulae of water, when they meet 
with a colder air, than what is contained in them, the contain* 
ed air is reduced into a lefs ipace, and the watery (hell or cafe 
rendered thicker by that means, {o as to become heavier than the 
air, by which they are buoyed up, and confequcntly muft needs fall 
down. Alfo many of thofe thickened veficulas, run into one, and 
fo form drops, greater or fmaller, according to the quantity of rt* 
pours colledcd together* 

A5 
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And if to theft ufes, 'wt fhould add the ori- 
gine of fountains^ and rivers to vapours and the 

rains. 

As to the raia of different places, I have in feme of our tranf- 
a&ions afligned the quantities; particularly in tbt laft cited 
tranfa6tion, I have afligned thefe, viz. the depth of the rain one 
year with another, in Engliih meafure, if it was to ftagnate on the 
earth, would amount unto, at Townley in Lancafhire, 42 inches 
and a half; at Upminfter in Eflez, 19 inches and a quarter; at 
Zurich in Switzerland, 32 inches and a quarter { at Piia in Italy 
43 inches and a quarter; at Paris in France 19 inches > and at 
Liiie in Flanders 14 inches. 

It would be endlefs to reckon up the bloody and other pro- 
digious rains taken notice of, by hifto|*ians, and other authors, 
as praetematural and ominous accidents ; but if ftri£iiy pried in- 
to, will be found owing to natural caufes : of which, for the 
reader's iatisfaf^ion, I will give an inftance or two. A bloody 
rain was imagined to have fallen in France, which put the coun- 
try people into io great a fright, that they left their work in the 
Belds, and in great h^fte flew to the neighbouring boufes. Pei- 
refk, then in the neighbourhood, drl&lf inquiring into the 
caufe, found it to be only red drops coming from a fort of but- 
terfly, that flew about in great numbers at that time, as he con- 
cluded from feeing fuch red drops come from them; and be- 
caufe thefe drops were laid. * Non fupra aedificia, non in devex- 

* is lapidum fuperficiebus, uti deburet contingere, fine coelo 

* fauguine pluifTet; fed in fubcavis potius et in foramintbus-— *-— 
^ acceflit, quod parietes iis tingebantur, non quia in mediis op« 
' pidis, fed qui agrorum vicina erant, neque fecundum partes c- 

* latiores, fed ad mediocrem folum altitudinem, quantem voli« 

* tare papiliones folent.' Gaffend. in vit« Peirelk, 1. a. p. 15$. 

So Dr. Merret faith alfo, ^ Pluvia fanguines quam certiffime 

* coniUt efle tantum infe£korum .excrementa ; pi u via tritici nihil 
^ alliud efle quam hederae bacciferae graoa a ftumis deTorata 

< excrctaqoe 
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rains, as fome of the moft eminent^nodern philofo- 

phera 

^xcretaqoe comparand liquidiffime patet/ Fioax iserunii &c» 

p. llO, 

The curicni$ Wormius [tellt of the raining of brimftoiiey Ana* 
1446. Maij 16. ' Hie Hafnia cum ingenti pluyia tots urbc, 
' omnefque ita inunderabtur plateae, ut greflus hominum inv* 
< pedirety fulphureoque, odore aerem inficeret, dilapfisy^aliquantu- 

* lum aquis, quibufdam in. locis cc^ligere licuit fulphuereum pul- 
' vereniy cujus portionem fervo, colore^ odore, et aliis ▼enim fui* 

* ph^r fercmcm. Muf. Worm. 1. i. c. sx. £e€t. i. 

Together with the rain we might take notice.of other mete* 

or«y particularly fnowj which although an irkfome gaeft, yet 

hath its great ufes, if all be true that the famous T. Bartholia 

fiiith of it, who wrote a book de Nevis Ufu Medicq. In which 

he ihows of what great ufe fnow is, in fruAifying the earth, pre* 

I'erviog from the plagne, curing fevers, cholicks, head-aches, 

tooth* aches, fore^eyes, pi urifiea (for which ule, he faith, hiscoun- 

try-women of Denmark keep fnow water, gathered in March) 

alfo in prolonging life (of which he ioftanceth in the Aipin in* 

habitants, that live to a great age) and preferving dead bodies ( 

inftances of which he gives, io perfons buried under ithe (how in 

paffing the Alps, which are found uncorrupted in the fummer, 

when the fnow is melted > which fad fpeflacte he fairofelf was an 

eye-witn^fs of. And at Spitziburgh in Greenland, dted bodies re* 

main entire and uncorrupted for thiny yean. And laftly, con* 

cerning fuch as are £0 preferved when HaiD, he faith they remain 

in the fame ppfiure, and figure ^ of which he gives this odd exam* 

pLe, ^ Vifum id extra urbem noftram [Hafniam] quam 11, Feb, 

' i6$9, oppugnantes hoftes repellerentur, magnaqae ftrage oc« 

' cnmbercnt ; alii enim rigidi iratum vultum oftcndebant, aiii o* 

' culos elatos alii ore didu£lo ringeotes, alii brachiis extenfit 

' gladium miniri, alii alio iitu prollrati jatabam.' JSar. de ofii 

air. c i». 
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But although f°ovv be attended with the efie£b here named 
and others fpecificd by the learned Bartholin ; yet this is not to 
be attributed to any peculiar virtue in the fnow, but (broe other 
caufe. Thus when it is faid to fru6Hfy the earth, irdoth fo by 
guarding the com or other vegetables againft the intenfer cold 
of the air, efpecialiy the cold piercing winds, which the hulhand- 
xnen obferve to be the moft injurious to their corn of all weathers. 
So for conferring dead bodies, it doth fo by confti paring fuch bo- 
dies, and preventing all fuch fermentations, or internal confli&s of 
their particles, as would produce corruption. 

■ 

Such an example as the preceding, is faid to have happened^ 
fome years ago at Paris, in digging in a cellar for fuppofed hid" 
den treafure j in which, after digging fome hours, the maid go- 
ing to call her mafter, found them all in their digging poftures, 
but dead. This being noifed abroad, brought in not only the 
people, but magtftrates alfo, who found them accordingly ; ^ Ille 

* qui ligone terram efifoderat, et fpcius qui pal la effbiTam terram 
' removerat, ambo ptdibus ftabant^ quafi fuo quifque operi affixui 

* incubuillet ; uxor uniuft quafi ab opere defelTa in fcamno, foli* 

* cito quodam vuliu, fedebat*, ' inclinato in palmam manus fgeni- 
' bus innitentis capite ; puerulus laxatis braccis in margine exca- 

* vatae fovea: deBxes in terram ocutis alvum cxonerabat| omnes 
' in natural! ficu carnese tanquam ftatuae rigidi, apertis oculis et 
vultu vitam quafi refpirante^ exanimes ftabant/ Dr. Bum. Con^ 
neri DeiTert. Med. Phyf. p. 15. . 

The do£kor attributes all this to cold ^ but I fcarce think thertf 
could be cold enough to do all this at Pans, and in a cellar too. 
But his following ftories are not improbable, of men and cattle 
killed with cold, that remained in the very fame pofiure in 
which they died} of which he gives from a Spantfii captain^ 
this inftance, that happened two years before, of a foldier, who 
Jin fortunately ftraggied from his company, that were foraging, 
and was killed with the cold, but was thought to have fallen into 
the enemies hands. But foon after their return to their quarters 
(hey faw their comrade returning, fitting on horfeback, and com- 
ing to congratulate himi found him dead, and that he had been 

brought 
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phers ^ have done, ve {hould have another in- 
ftance of the great ufe and benefit of that me- 
teor. 

And now, if we rcfleft upon this neceflary ap- 
pendage of the terraqueous globe, the atmofphere, 
and confider the abfblurc neceffity thereof to many, 
ufes of our globe, and its great convenience to the 
whole ; and in a word, that it anfwereth all the 
ends and purpofes that we can fuppofe there can be 
for fuch an appendage : who can but own this to 
be the contrivance, the work of the great Creator ? 
Who would ever fay or imagine fuch a body, fo 
different f^om the globe it ferves, could be made 
by chance, oy b? adapted fp exaAly to all thofe 
forementioned grand ends, by aqy other efficient 
than by the power and ^ifdom of the infinite 
God! who would not radier, from fo noble a 



brought thither in tSie faino pofiure on horf^backy. no^iibfiandiDg 
the jolting of the horfc. lb. p..i8. 

^ Op this opinion was my late moft ingenious and leame4 
friend Mr. Ray, whofe reafons fee in bis Phyfico-Theolog. Dif- 
couricsy Difc. x. ch 2. p. 89, &c. So my no lefs learned and 
ingenious friends> Dr. Halley, and the lace Dr. Hook ; and many 
of the French vinuofos alfo, and divers other very confiderable meq 
before them^ too man,y tp be fpecified here. 
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work, readily acknowledge the workman, * and 
a& eafily conclude the atmofphere to be made by 
God, as an inftrument wrought by its power, any 
pneumatic engine, to be contrived and made by 
man! 

CHAP 

• < An Pol yclctum quidem admirabimur propter partium ftatu<e 

* — conv«*nicntiam ap proportionem ; Naturam autem nen modo 

* noD laudabimus, fed omni etiam arte privabimus, qaai partium 

* proportionem non folum extrinfccus more ftatuariorum, fed in 

* profundo etiam fcrvavit; Nonne ct Polycletus ipfe naturae eft 

* imitator, in quibus faltem earn potuit imitari ? Po.uit autem in 
' folit extcrnis partibus in quibus artem confidcravit.' With much 

* more to the like purpofc. Galen dc Uf. Part. 1. 17. c. i. 
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CHAP. IV. 

OF L I O H T. 

T^HUS much for the firft thing miniftring to 
the terraqueous globe, the atmofphere and its 
meteors 5 the next appendage is Light, ^j Con- 
cerning which, I have in my furvey of the hea- 
vens s (hewed what adnfiirable contrivances die 
infinitely wife Creator hath for the affording this 
noble, glorious, and comfortable benefit to other 
globes, as well as ours; the provifion he hath 
made by moons, as well as by the fun, for the 
communication of it. 

' It is not worth while to enumerate the opinions of the 
Ariftotelians, Cartelians, and others, about the nature of light ; 
Ariftotic making it a quality ; Cartes a puliion, or motion of the 
globules of the fccond element Vide Cartes Prin. p. 3. fc£t. 
55. &c. But, with the moderns, I take li^;ht to confift^of mate- 
rial particles, propagated from the fun, and other luminous bo- 
di^y not inftanteoufly, but in time, according to the no'cs 
following in this chapter. But not to infill upon other argu- 
ments for the proof of it, our nobl cfoundcr hath proved the 
materiality of light and hear, from aflual experiments on filve^ 
copper, tin, le&d, fpelter, iron, tutenage aad other bodies cx- 
-poied (both naked and clofcly fhut up) to the fire: all which 
were conftantly found to receive an increment of weight, I 
wiih he could have met with a favourable feafon to have tried 
his experlnaents with the fun-beams as he intended Vide 
Boyle's Exp. to make (ire and flame ponderable, 

« Aftro-Theol. book 7 

C 2 And 
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And now let us briefly confider the great nc^ 
ccflity and ufe thereof to all our animal world, 
And this we Ihall find to be little lefs than the 
very life and pleafure of all thofe creatures. For 
^hat benefit would Jifc be of, what pleafure, what 
comfort would it be for us to live in perpetual 
darknefs ? How could we provide ourfelves with 
food and neceflaries ? How qould we go about 
the Jeaft bufinefs, correfpond with one another, or 
be of any ufe in the world, or any creatures be 
the fame to us, without light, and thofe admir- 
able organs of the body, which the great Creator 
hath adapted to the perception of that great bene- 
jit ? 

But now by thphelp of tfiis admirable, this 
fiift-made ^, becaufe moft neceffary, creature 
of God ; by this, I fay, all the animal world is 
enabled to go here ^nd there, as their occafions 
call ; they can tranfail their bufinefs by day, and 
refi^fli and recruit thcmfelves by night, with reft 
and fleep. They can, with a^niration and plea- 
fure, behold the glorious works of God ; they 
can view the glories of the heavens, and fee the 
beauties of the flowery fields, the gay attire of the 
feathered tribe, the exquifitp garnitur^ of many 
quadrupeds, infefts and other creatures ; they can 

>> < And God faidi Ltt there be lights and there was light,' 
Gen* ]. 3. 

take 
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^ke in ttit delightfome landikips of divers couil* 
tries and places ^ they can with admiration fee 
the great Creator's wonderful art and contrivance 
in the pai:ts of animals and vegetables : and^ in a 
word, behold the harmony of this lower world, 
and of the globes above, and funrey Ood's es^qui- 
fitc workmanfhip in every creature^ 

To all which I might add the improvements 
which the fagacity of men hath made of this no- 
ble creature of God, by the refraftion and reflec- 
tion of glaflfes.But it would be endlefs to enumer^ 
ate all its particular ufes and benefits to our worlds 

But before I leave this point, there are two 
things concerning light, which will defenre an 
elpecial remark ; and that is, its fwift and almoft 
inftantaneous motion, and its vaft expanfion* 

I * It is a very great aA of the providence of 
God, that fo great a benefit as light is, is not 
long in its pafTage from place to place. For, was the 
motion thereof no fwifter than the motion of the 
fwiftefl bodies on earth, fuch as of a bullet out 
of a great gun j or even of a (bund ', which is 

C 3 the 

' It may not be ungrateful to the cttriousi to tak« no« 
tsce of the velocity of thofe two things. 

According to the obfcrvations of Merfennus, a. bullet ihot out 

C I #f 
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the fwiftcft motion we have next to lighti in tliis 
cafe light would take- up in its progrefs from''the 
fun to us, above thirty two years, at the rate of 
the firft ; and above feventeen years, at the rate 
of the latter motion. 

The inconveniencies of which would be, its 
energy and vigour would be greatly cooled and 
abated j its rays would be lefs penetrant ; and 
darknefs would with greater difficulty and much 
fluggilhnefs, be diflipated, efpecially by the fain- 
ter lights of our fublunary, luminous bodies. 
But paffing with fuch prodigious velocity, with 
nearly the inftantaneous fwiftnefs of almoft two 
hundred thoufand Englifh miles in one fecond 
of time \ or which is the fame thing, being 

but 

of a great gun» flies 92 fathom in a fccood of time» (Vide Mer. 
Belift.) which is equal to 5S9 Englifii feet and a half; and ac- 
cording to the computation of Mr. Huygens, it would be 25 
years in pafling from the earth to the fun. Bnt according to my 
own obfcrvations made with one of her late Maj©fty*s Sakers, 
and a very accurate pendulum -chronometer, a bullet at its fird 
difcharge, flies 510 varus in five half fcconds, which is a mile in 
a little above 17 half fcconds. And allowing the fun's diftance to 
be, as in the next note, a bullet would be 32 years and a half in 
%ing, with its utnioft velocity, to the fun. 

As to the velocity of fininJs, fee Ijook ir. chap. 3. accord- 
ing to which nuc thcic mentioned, a found would be near 17 
years and a half in Bving as far as the diOance is from the 
earth to the fun. Confer here the experiments of thcAcad. del 
Ciment. p. 140, &c. 

^ Mr. Romcr's ingenious hypothefis ab^uc the velocity of 
li|;ht, hath been edabliihed by the Royal Academy, and in the 

Ob- 
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but about feven or eight minutes of an hour 
in coming from the fun to us, therefore with all 
fecurity and fpeed, we receive the kindly efFefts 
and infiuences of that noble and ufeful creature 
of God- 

2* Another thing of great confideration about 
light is, its vaft expanfion, its almoft incomprehen- 
fiblc, and inconceivable extenfion, which, as a late 

Obiervatory, for eight years, as our Phil. Tranf. No ij6. ob- 
ferve from the Jour, des Scavans ; our moll eminent afironomers 
alfu in England admit it : but Dr. Hook thinks, with Monfieur 
Cartes, the motion of light inftantaneous. Hook's Poft. Works 
p. 77. And this he endeavours to explaia, p. 130, &c. 

What Mr. Roroer's hypothclls is, may be fccn in the Phil, 
Tranf. before cited : and alfo in the before -mentioned Sir Ifaac 
Newton's Optics : ' Light is propagated from luminous bodies 
' ia time, and fpcnds about feven or eight minutes of an hour 
^ in paf&ng from the fun to the earths This was firft obferved by 
' Romer, and then by others, by means of the eclipft^s of the fa- 

* tetlite» of Jupiter. For. thefe eclipfcs, \>»hen the earth if between 
' the Sun and Jupiter, happen about feven or eight minutes foon* 

* er than they ought to do by the tables ; and when the Earth is 
' beyond the Sun, they happen about feven or eight minutes later 
' than they ought to do : the i*eafon being, that the light of the fa- 
' teilites hath farther to ^o in the latter cafe than in the former, 
< by the diameter of the earths orbit.' New Op. 1. 2. par. 3. pro; 1 1. 

Now, for as much as the didance between the fun and the earth 
{according to the computations in my Aftro-The. b. i. c. 3. n. z.)is' 
86,051,398 Englilh miles; therefore, at the rate of 7 minutes 
and a half, or 459 feconds, in paffing from the fun, light will 
be fotrad to fly above 19 1,225. miles in one lecond of tiroe« 
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ingenious author faith ^ ^ Is as boundlefs and 

* unlimited as the univerfe itfelf, or the expanfum 

* of all material beings : the vaftnefi of which is fo 
^ great, that it exceeds the comprdienfion of man's 
' underftanding. Infomuch, that very many have 

* afferted it abfolutely infinite, and without any li- 
' mits or bounds/ 

And that this noble creature of God is of this 
e xtent ™ is manifeft from our feeing fome of the 

fartheft 

\ 

* Dr. HoQK's tofthumous Worts, Le£l. of Light p. 76* 

\ 
» For the proof of this vaft extent of light, I Ihall take the 
computation of the lame great man, p. 77. * If, faith he, we 

* coofider firA, the vaft diftance between us and the fun, which 

* from tht bcft and latcft obferv&iions in agronomy, is )udged 
' to be about 10,800 diameters of the earth, each of which is 

* about 7,925 Engliih miles; therefore the fun's didance h 

* 79,250,000 miles j and if we confider, that^ according to the 

* obfervations, which I pubiiHied to prove the motion of the 

* earth,' [which were obfervations of the parallax of fome of tke 
fixed flars in the head of Draco, made in 1699] * the Whole di- 

* amcter of the orb, viz* 20,000, made the fubtenfe of but one 

* minute to one of the BxM flars, which cannot therefore be lefs 

* diftant than 3,438 diameters of this ^reat orb, and confequent- 
' ly 68,76c,ooo diameters of the earth : and if this ftar be one 

* of the nearefl, and that the flars that are of one degree lefler 

* in magnitude (I mean not of the fecond magnitude, becaufe 

* there may be many degrees between, the firft and the fecond) 
< be as much farther; and another fort yet fmaller be three 

* times as far ; and a fourth four times as far, and fo onward^ 

* pofTibly to fbmc 100 degrees of magnitude^ fuch as may be 

* difcovered by longer and longer telefcopes ; that they may be 
100 times as far ; then certainly this material expanfioo, a 

< part 
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fartheft diftant objefts, the heavenly bodies, fome 
with our naked eye, fome with the help of optical 
inflruments, and others in all probability farther 
and farther^ with better and better inftruments : and 
had we inftrunnents of power equivalent to the ex- 
tent of light, the luminous bodies of the utmoft parts 
of the univerfe, would, for the fame reafon, be 
vifible too. 

Now, as light \i of gteateft ufc to irnp<5wer us 
to fee objefts at all, fo the extenfion thereof is nO 
lefs ufeful to enable us to ice objefls afar ofF. By 
which means we are afforded a ken of thofe n\any 
glorious works of the infinite Creator, vifible in the 
heavens, and can improve them to fome of the 
nobleft fciences^ and moll excellent ufes of our 
own globe, 

* part of which we kre, mud be fo ^reat^ that it will ihfinitely 

* exceed our fallow conception to imagine. Kow, by what I 
< laft mentioned, it is evident, that light extends itfelf to th» 

* utmofi imaginable parts, and, by the help, of tekfcopes, we 

* collect the rays, and make them feniible to the eye, which 

* are emitted from fome of the almod inconceivable remote ob- 

* ]t€tSf &c.— Nor is it only the great body of the fun, or the 
' ?a(l bodies of the fix'd f^ars, that are thus able to difperfe the 

* light through the vail expanfum of the univerfe j but the 

* fmalleft fpark of a lucid body mufl do the very fame thing, 
' even the fmallefl globule (Iruck from a fieel by a flinr,' &c. 

CHAP. 
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nPHE laft thing fubfervient to our globe, 
that I fhall take notice of, is G r a v i- 
T Y •*; or, that tendency which bodies have to 
the centre of the earth. 



Ik 

» That there is fuch a thing as Gravity, is manifeft froiu 
its cffcfts here upon earth ; and that the heavenly bodies attraft 
or gravitate to one another, when placed at due diftanccs, is 
made highly probable by Sir Ifaac Newton. This attra£live, or 
gravitating power, I take to be congenial to matter, and imprint- 
ed oh all tlie matter of the univcrfe by the Creator's Fiat at the 
creation. What the caufe of it is, the Newtonian philo£bphy doth 
not pretend to determine for want of phaenomena, upon which 
foundation it is that that philofophy is grounded, and not upoa 
chimerical and uncertain hypothefcs ; but whatever the caufe is, 
tl\at * caufe penetrates even to the centres of the fun and planets, 
' without any diminution of its virtue; and it a£tcth not accord- 

* ing to the fuperficies of bodies, as mtcharical caufcs doj but in 

* proportion to the quantity of their lolid matter: and laftly, it 

* adteth all round it at immenfc diflanccs, decreaiing in duplicate 

* proportion to thofe diftances,* as Sir Ifaac Newton faith, Princip. 
p. ult. What ufeful deduftions, and what a rational philofophy, 
have been drawn from hence, m^y be feen in the fame book 

This attra£lIon, or gravity, as its force is in a certain pro^ 
portion, fo makes the defcent of bodits to be at a certain rate. 

And 
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Ik my Aftro- Theology, book vi. chap. 2. 1 have 
fliewn of what abfohite ncceffity, and what n noble 
contrivance this of gravity is, for keeping the feve- 
ral globes of the univerfe from fhattering to pieces 
as they evidently muft do in a little time, by their 

fwift 



And was it not for the refiftance of the medium, all bodies 
would dcfecnd to the earth at the fame rate; the lighted 
dowoy as Ivviftly as the heavteft mineral .* as is maoifeft in the 
air-i'pu-np, m which the lighted feather, duft, Sec. and a piece 
of lead, diop down fcerningly iu the fame time, from the top 
to the bottom of a tall exhaufted receiver. 

The rate of the dcfcent of heayy bodies, according to Galilaeo, 

Mr. Uuygens, and Dr. Halley after them, is 16 feet one inch in 

one fccnnd of time ; and in more feconds, as the fquares of thofe 

times. Bat in iome accurate experiments made in St, Paul's dome, 

June 9, 1710, at the height of 220 feet, the dcfcent was fcarcely 

14 feet in the fird fecond. The experiments were made in the 

pre/ence of fomc very confiderable members of the roval focicty, 

by Mr. Hawk-ibee, their operator, with glafs, hollow balls, fome 

cmp^y, fome filled with quick-fiiver, the barometer at Z97, the 

thermometer 60 degrees about freezing. The weight of the 

bills, their diameters, and time of their defcent is in this table. 



B^Ils fillM with quiclc-filver. 



[| Empry balls. 



Weiglit. 


Diameter. 


lime. 


Weight. 
Grains. 


Diameter. 


Time. 


Grains. 


Ten. Inch. 


half Second. 


Inch .Tent 


halfSecond 


90S 


8 


8 


510 


5 » 


17 


993 


8 


8 lefs. 


642 


5 » 


16 


S66 


8 


8 


599 


S » 




747 


7 & half. 


8 more. 


5'S 


5nearlyii6& half. | 


80S 


7 & half. 


8 


4S3 


5 nearly 


17 


7«4 1 7 ^ half.l 


6 more. 1 


641 
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Iwift rotation round their own axes ® . The ter- 
raqueous globe particularly, which circumvolves 

at 

The reafon why the heavy full balls fell ia half the time of 
the ^hollow ones, was the refiftance of the air : which reliilancc 
is very ingenioufly and accurately afligned by Dr. Wallis, in 
Phil. Tranf. No. i86. And the caufe of refiftance of the fluids 
(as Sir Ifaac Newton, Opt. Q^20.) is partly from the frif^ion 
of the parts of the fluid, parlly from the inertia thereof. Tb^ 
refiftance a fpherical body meets with from friflion, is as the 
right angle under the diameter, and the velocity of the moving 
body; and the refiftance from the vis incrtiae, is as the fquare 
of that produ£l. 

For a further account of the properties and proportions &c. of 
gravity, in the fall or projection of bodies, I fliall refer to the 
larger accounts of Galilaeus, Torricellius, Huygens, Sir Ifaac 
Newton &c. or to to the (horter accounts of Dtr Halley, in Phitof. 
Tranf. abridgcdby Mr. Lowthorp, vol. i, p. 561, or Dr. Clarke, 
in his notes on Rohault, Phyf. 2,0, 28, Mt, 13, 16. And for 
the refiftance of fluids, I refer to Dr. Wallis, before cited, and 
the A£t. Erudit. Lipf. May 1693, where there is a way to find 
the force of mediums upon bodies of different figures. 

^ That the heavenly bodies move round their own axes, is 
beyond all doubt, manifeft to our eye, in feme of them, from the 
fpots vifible on them. The fpots on the fun, eafily vifible with 
an ordinary glafs, do manifcft him to revolve round his own axis 
in about 2 5 days and a quarter. The fpots on Jupiter and Mars 
prove thofe two planets, to revolve alfo from the eaft to weft, at Dr. 
Hook difcovered in 1664, and 1665. And Venus alfo, although 
near the ftrong rays of the fun, bath from fome fpots, been, 
4ifcovered by Mr. Caflini, in 1666, and 1667, to have a manifeft 
rdtation. Vide Lowth. Abridg. vol. I. p. 382, and 423, 425. 
And fuch nniformity hath the creator obferved in the works of 
nature, that what is obfervable in one, is generally to be found 
in all others of the fame kind. So that fince it is manifeft the fun, and 

three 
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at the rate of above i coo miles an hour p, would 
by the centrifugal force of that nwtion, be foon 
diflipated and fpirded into the circumambient 
ipace, was it not kept together by this noble con- 
trivance of th<?Creator, this natural inherent pow-. 
cr, namely^ the power of attraction or gravity. 

And as by this power our globe is defended a- 
gainft dif&pation ; fo all its parts are kept in their 
proper place and order. All material things do 
naturally gravitate thereto, and unite themfelves 
therewith, and fo preferve its bulk entire '. And 
the fleeting waters^ the moft unruly of all its 

parts, 

.^ree of his planets whirl vound, it }s very reafonable to conclude all 
the reft do fo too ; yea, every globe of the univerfe, 

9 The earth's circumference being 25,031 miles and a half, 
(according tp book II. chap. 2, If we divide that into 
24 hours, we ihall find the motion of the earth to be neari, 
X043 miles in an hour. Which, by the bye, is a far more reafon- 
able and lefs rapid rate, than that of the fun would be, if we 
fapppofe the eanh to fland ftill, and the fun to move round the 
earth. For according to the proportions iu note ^ p. 38, of the 
preceding chapter, the circumference of the Magnus Orbis is 
540,686,225 Engliih miles, which divided by 24 hours, gives 
22,528,364 miles in an hour. But what is this to the rapidity 
of the fix'd ftars, if we fuppofe them, not the earth, to move ? 
which is a good argument for the earth's motion. 

' Nihil majus, quam quod ita ftabilis eft mundus, atque 
' ita cohaeret ad perroanendum, ut nihil ne excogitari quidem pof- 
' fit aptins. Omnes enim partes ejus undique medium locum ca- 

* peflcntcs 
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parts, do by this means kcq> their conftant equi • 
poife in the globe ^ and remain in that place 
which, the pfalmift faith, ' God hath founded for 

* them 5 a bound he had fet, which they might 
' not pafs i that they turn not again to cover the 

* earth,' Pfal. civ. 8, 9, So that even in a na- 
tural way, by virtue of this excellent contrivance 
of the Creator, the oblervation of ttie pfalmift is 
perpetually fulfilled, Pfal. Ixxxix. 9. ' Thou 

* ruleft the raging of the lea, when the waves there- 
^ of arifethou ftilleft them.. 

To thefe, and an hundred other ufes of gravity, 
that I might have named, I fhall only juft men- 
tion another thing, owing to it, and that is kvity, 
^ that whereby, what we call light bodies Iwim, 
a thing no lefs ufcful to the world than its oppofite 

gravity 

poflemcs, nituntur , equaliter : maxime autem corpo/a inicr fe 

* jun^la permanent, cum quedam quaii vincalo circumdata col- 

* ligamur; quod facie ca natura, qua: per omncm mundum^' cm- 

* ma mcnte et ratione conficiens, funditcr, ct ad medium rapir^ ct 

* convertie cxtrcma.' Cic. de Nat. Deer. 1, ii. c. 45. 

' * Eadem ratione marc, cum fupra rerrara fit, medium ramen 

* tcrri^i locum expetens, conglobarur undiquc a.'quaUter, ntquc rc- 
*■ dundat unquam, neque cfl'unditur.' Id pauIo pofl. 

^ There is no fuch thing jis pofTuive levity, but tbac 
levity, is only a Icfs gravity, is abundantly manifcftcd by the 
acute Seign. Alph. Borrelli dc Mot. a grav. pcnd. cap. 4. See 
aifo the annotations of the learned and ingenious Dr. Clarke on 

Rohaulti 
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gravity, is, in. many refpefts to divers tribes of 
aninnals but particularly ferviceable to the raifing 
up of vapours ^ and to their conveyance about the 
world. 

Ant5 now from this tranfient view of no other ' 
than the out-works, than the bare appendages of the 
terraqueous globe, we have fo manifeft a fample 
of the wifiiom power and goodnefs of the infinite. 
Creator, that it is eafy to imagine the whole fabric 
is of a piece, the work at leaft of a Ikillful artift. A 

manr 

Rohauiti Phyf. p. i. c. i6. Note 3. Alfo th« experimcats of 
the Acad, del Cimcnco, p. 118, &c. Dr. Wallis's Di/courfe of 
Gravity, and Gravitation before the Royal Society Nov.- 12. 1674. 
p. 28 &c. 

^ I HAVE before in note % chap, 3, page 26, (hewn' what 
▼apourt are, and how they are raifed. That which I ihall here 
noce, is their quantity :^concerning which, the before-commended 
Dr, Halley hath given us fome cQrious experiments in our Phil of. 
Traniadt. which maybe met with together in Mr. Lowthorp's , 
Abridg. vol. 11, 108, and p. 126. Mr. Sedilcau alfo at Paris. 
obferved it for near three years. By all their obfervations it ap- 
pears, that in the winter months the evaporations are leaft, and 
greateft in fummer, and mod of all, in windy weather. And by 
Monf. Sedileau's obfervations it appears, that what is raifed in 
vapours exceeds that which fallcth in rain. In the feven laft 
months of the year, 1688, the evaporations amounted to 22 
inches 5 lines ; but the rain only xo inches 6 lines one third : 
ia 1689, the evaporations, were 32 inches 10 lines, and a half j *but 

the raiD x 8 inches, one line; in 1690, the evaporatious 32 inches 

IX lines 
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man that ihould meet with a palace ^ befet with 
pleafant gardens, adorned with ftately avenues, fur- 
niihed with well contrived aquedufts, cafcades, 
and all other appendages cpnducing to convenience 
or pleafure, would eafily imagine, that proportion- 
able architefturc and magnificence were within; 
but we fhould conclude the man was out of his 
wits that fhould afiert and plead that all was the 
work of chance, or other than of Ibmc wife and fkilful 
hand. And fo when we furvey the bare out-works 
of this our globe, when we fee lb vaft a body ac- 
coutred with fo noble a furniture of air, light and 
gravity ; with every thing in fhort, that is neccffary 
to the prefervation and fecurity of the globe itfelf, 
or that conduceth to the life, health, and happinefs 
%o the propagation and iqcreafe of all the prodigi- 
ous 

H lines; the rain ij inches, one third of a Unp. Vide Memb. de 
Math. Phyf. An. 1692, p. 25. 

If it be demanded, what becomes of the overplus of exhalations 
that dcfccnd not in rain ? I anfwcr, they are partly tumbled 
down, and fpent by the winds, and partly defcend m dews, which 
amount to a greater quantity than is commonty imagined. Dr. 
Plallcy found the dcfcent of vapours in dews, fo prodigious at St. 
Helena, that he makes no dqubt to attribute the origin of 
fountains thereto. And I myfclf, have fcen in a ftill, cool even- 
ings large thick clouds hanging, without any motion, in the air, 
which in two or three hours time, have been melted down by "de- 
grees, by the cold of the evening, fo that not any the Icaft remaia^ 
pf them have been left. 

u See book ii. chap. 3,. 
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0U5 variety of creatures the globe is ftocked 
with J when we fee nothing wanting, nothing re- 
dundant or frivolous, nothing botching or ill made, 
but that every thing, even in the very appendages 
alone» exactly anfwereth all its ends and occafions : 
what elfe can be concluded, but that all was made 
with manifeft defign, and that all the whole ftruc- 
ture is the work of fome intelligent beings fomc 
artift of power and fkill, equivalent to fuch a work. 
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BOOK li. 



OF fnE terHaqxteous globe itself in generals 



I 



N the foregoing book having difparched tht 
outworks, let us take a iurvey of the principal 
fabric, viz/ the terraqueous globe itfelf; a mofl: 
ftupendous work in evciy particular of it, which 
doth no iefs aggrandize its niaker * than every 
curious, complete work doth its workman. Let 
us caft our eyes here and there, let lis ranfack all 
the globe, let us with the greateft accuracy infpedt 
every part thereof, fearch out the inmoft fecrets of 

any 

^ Licet oculity quodammodo contemplari pulchritudinem 
' earum renim, quas divina provid^ntia dicimus conftitucas.' Ac 

* prmcipio terra univcrfa cernatur, locata in media mundi fede, 

* {olida, et globofa— >ve(lita floribus^ herbis, arboribus, frugibus. 

< Quorani omRium incredibilis roultitudo, iDfatiabili varietate di- 

* ftinguitur. Addc hucfoDtium gelidas perenuitates, liquores per- 

* l^Qctdof amniucDy fipanim vcftitus viridiiCinos, fpeluncarum cod- 

* carai alcitudines, faxorum afperitatet, impendentium montium 

< altitudinesy Immeofitatefque camponim : adde etiam recondius 

* auri yenas-wquae vero, et quam yaria genera befliarum ?■ ■ ■■ 

* qui volucrum lapfus. atque cantus ? Qui pecudum ^aftus ? < 
' quid de bominum genere dicam ? Qui quafi cultores terrae con^ 

* fthuti, &c. ' ■ quae fi^ uif animis, (ic eculia riders pgiTemus, 

ttem« 
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any of the creatures ; let us examine them with all 
our gauges, mcafure them with our niceft rules^ 
pry into them with our microfcopcs, and moft 
cxquifite (inftruments "^ ftill we find them to bear 
teftimony to their infinite workman j anU that they 
exceed all human fkill fo far, as that the mof^ 
exquifite copies and imitations of the belt artifls anoe 
no other than rude bungling pieces to them. And 
to far are we from being able to efpy any defeft or 
fault in them, that the better we know them, the 
more we admire them j and the farther we fee into 
them, the more exquifite we find them to be. And 
for a demonftratioa of this I ihall : 

I. Take a general proipe£t of the terFaqueoiii 
^obe* 

II. Survey its particulars. 

L The things which (hall fall under a general 
profpedt of the globe, will be its figure, bulky ma- 

D 2 tion 



* nemo cun6lam intuens terraiDy de divina ratione dubitartt.' Cic, 
4eNat. Dcor. 1. a« c. 39^ 

* ' I CANNOT bere omit tbe obferrations that have been 
' made in thefe latter times, fince we have bad the^fe and im« 
' provement df the microfcope, concei^ning the |^eat differtnco 
' which by the help of that, doth appear betwixt natural and ar- 

* tifidal things. Whatcrer is xutural, doxh by that appear adora- 

« td 
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tk>n^ place^ diltribution into the earth and waters^ 
and the great variety of all things upon it and in it 

CHAP. 



' ed with all imghiable elegance nnd beauty.^^Whereas th« 
' moft curioui works of art, the fliarpeft fineft needle, doth ap» 
* pear as a blunt rough bar of iron, comiog from the furnace, or 
' the forge. The mod accurate engravings or emboflmcnts fecm 

< fuch rude, bungling deformed works, as if they had been done 
' with mattock or a trowel. So vaft a difference is there betwixt 

< the fkill of nature, and the rudenefs and iroperfe^one of orc*^ 
Bi&op Wilk. Nat. Rci. 1. i, ch. i. 
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CHAP. I. 



OF THE FIGVSLE OF THE TERRAQyEOUS GLOBE. 

TpHIS I fuppofe I may take for granted to be 

fpherical, or nearly fo ^. And this muft be 

allowed to be the moft commodious, apt figure 

D 3 for 

* Although the terraqueous globe be of an orbicular 
figure, yet it is not ftri£kly fo. i. On account of its hills and 
rallies. But thefe are inconfiderable to the earth's femidiameter ; 
for they are but as the duft upon a common globe. But, 2. Our 
modern Afironomers^ aflign a much greater variation from a globoui 
form, namely that of a prolate fpheroid, making the polar about 
54 miles fliorter than the. equatorial diameter. The caufe of which 
they make to be the centrifugal force of the diurnal rotation of 
the globe. 

This figure they imagine it in Jupiter, hit polar being to 
bis equatorial diameter, as 39 three fifths to 40 three fifths. But 
whether it be fo or no, I eonfefs I could never perceive, although 
I havje often viewed that planet through very good and long glaf- 
fes, particularly a tolerable good one, of 72 feet in my hands: 
jmd although by reafon of cloudy weather, and at prefent Jupir 
ter's proximity to the fun, I have not been of late able to take 
a review of that planet; yet Saturn, fo far as his ring would 
permit, and Mars appear perfe6(Iy round, through Mr. Huy* 
geos's long glafs, of 126 feet, which by will, he bequeathed, with 
its whole apparatus, to our Ro yal Society, by whofe favour it 
}% now in my hands, and moroover, I believe it difficult next to 
ppofllble to meafure the two Diameters, to a fortieth part by 

fcafon 



* 
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for a world on many accounts; as it is nioft 
capacious, as its fuiface is cqui-diftant from the 
center, not only of the globe, but at leaft (near- 
ly) of gravity and motip ji too, and, as fomc have 

thought. 



reafon of the fmallncfs of. Jupiter's apparent diameter, and by 
reafon he is moving all the time of meafuring him. 

As to what is alicdged fipm lengthening the pendulums of 
^loclcsy to make them keep the fame time under the equator, at 
they do in our climes; I hare (hewn, from the like variatrona 
in the air-pump, that this may arife from the rarity of the air 
there, more than here. Vide Phil. Tranf, N** 294. But if the 
degrees of a meridian grow larger, the more we go towards the 
line (as Mr. Caffini affirms they do, by an 800th part in every 
^egree, in Phil. Tranf, N<> 278.) then there js great reafon to 
conclude in behalf of this fpheroida) form. 

The natural caufe of this fphericity of our globe, is (accord- 
ing to Sir Ifaac Newton's principles) that attraQion, which the 
infioitp Creator hath (Ramped on all tht matter of the univerfe^ 
whereby all bodies, and all the parts of bodies, mutually attra£l 
themfelves, and one another. By which means, as all the parts 
of bodies tend naturaljy to their center, fo they alt betake them- 
felves to a g)obous ^gure unlefs fome other more prevalent caufe 
interpofe. Thus, drops of q^ck-filver put on a fpherica) form 
the parts thereof (Irongly aitrafl^ng one another. So drops of 
water have the fame foWn, when falling in the air: but are he- 
mifpherical only wl^en they lie on a hard body, by reafon their 
gravity doth fo far over-power their feif-attra£ling power, as to 
take off one half of their fphericity. T^is figure is commonly 
attributed to the prelTure of the circumambient air: but that this 
cannot be the caufe, is manifeft from the air-pump ; the cafe 
being the very ^me in an exhauf^ed receiver, as in the open air^ 
and not any the leaft alteration of the figure that I tould per- 
ceive, in all the trials I have made* 
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thought^ of the central heat and waters. But 
thefe, and divers other things^ I fhall pafs over, 
and inlift only upon two or three other benefits 
of this globou3 -figure of the earth and waters. 

I. This figure is the moft commodious in 
regard of heat^ and, I may add, of light alfo in 
fomc meafure. For, by this means, thofc two 
great benefits are uniformly and equally impart«- 
ed to the world : they come harmonioufly and 
gradually on, and as gradually go off again. So 
that the daily and yearly returns of light and 
darknefs, cold and heat, moift and dry, are re- 
gular and workman-like, we may fay, which they 
would not be, e^cially the foimer, ifthemals 
pf earth and waters were, as fome fancied it *, 

> It would be frivplous, at well as endlefs, to reckon up the 
paribus opinions of the antients about the iiguie of the terra* 
4pieoHs globe; fome of them way be feen in Varen. Geogr. 1. i. 
c. 3 init. ok- Johnfton's iTbaumat. c i. artic. 3. But among' 
file variety of opinions^ pne of the principal was, that the vi- 
able horizon, was the bounds of the earth, and the ocean th 
bounds of the horizon^ that the heavens and earth above thia 
ocean, was the whole vifible univerfe ; and that all beneath the 
ocean was Hades, or the invifible world. Hence, when the fun 
fct, he was faid ' tingere fe oceano;' and when any went to 
Hades, they mud firft pafs the ocean. Of this opinion were 
iu>t only the antient poets, and others among the heathens, but 
ibme of the chrifti^n fathers tpo^ particularly La6^tanrius, St. 
Auguf^ine, and others, who ^bought th^ir op^npn was favoured 
by the pfalmift, in Pfalm xxiv, 2. and cxxxvi. 6. See bifhop 
pfbtr'i anfwer to a Jcf. Chall. p. 366^ &c. 

, P 4 a large 
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a large plain ; or^ as others^ like a large lull in 
the midfl: of the ocean j or of a multangular fig* 
ure } or fuch like. 

a This figure is admirably adapted to the 
commodious and equal diftribution of the waters 
in the globe. For fince by the laws of gravity, 
the waters will poflefs the lowcft place -, therefore, 
if the mafs of the earth was cubic, prifmatic, -or 
any other angular figure, it would follow, that 
one, too vaft a part would be drowned; and 
another be too dry. But being thus orbicular, 
the waters are equally and commodioufly dif- 
tributed here and there, according as the divine 
providence faw mofl fit j of which I Ihall take 
notice by and by. 

3. The orbicular figure of our globe is far 
the moft beneficial to the winds and motions 
of the atmofphere. It is not to be doubted, if 
the earth was of fome other, or indeed any other 
figure, but that, the currents of air would be much 
retarded, if not wholly flopped. We find by 
experience, what influence large and high moun- 
tains, bays, capes, and head-lands, have upon 
the winds j how they flop fome, retard many, 
and divert and change, near the fhores, even the 
general and conflant, winds y, that blow round 

the 

y * Neither do thefe conftant trade-winds uAially blow near 
' the ihore, but only on the ocean, at leafl 30 or 40 leaguues off 

« at 



CF THE FIGURE OF THE GLOBE. 

the globe in the torrid zone. And theref 
fince this is the efFeft of fuch little excrefcen 
which have but little proportion to our glc 
what would be the confequences of much va 
angles, which ,would equal a quarter, tenths 
but an hundredth part of the globe's radi 
Certainly thefe muft be fuch a barricade, as wc 
greatly annoy, or rather abfolutely flop, 
currents of the atmolphcre, and thereby dep 
the world of thofe falutifcrous gales that I have 
keep it Iweet and clean. 

Thus the figure of our globe both man 
it to be a work of contrivance, in as muci 
it is of the moft commodious figure; and 
others would be liable to great and evident in< 
veniences. 

* at fca, clear from any land ; cfpccially on the weft coa 

* fide of any continent: for indeed on the caft fide, the e 

* ly wind being the true trade-wind blows almoft home t 
' ihorcy fo near as to receive a check from the land v 
Dampicr's Winds, ch. i. 

And not only the general trade-winds, but alfo the coi 
coading trade-winds, arc, in like manner, aife£led by the 1 
Thus, for inftance, 90 the coaft of Angola and Peru. But 
faith the curious captain Dampier, the reader muft take noti 

* That the trade-winds that blow on any coaft, except the 

* coaft of Africa, whether they are conftant, and blow a] 
' year, or whether they are (hifting winds, do never blow 

* io on the fiiore, nor right along ihore, but go (lanting, m 
' an acute angle of about 22 degrees. Therefore, as the 
' tends more eaft or weft, from north or (outh on the coa 
' the winds do alter accordingly.* Ibid. ch. a. 
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•F THE BOLK OP THE TERRAQUEOUS QLOBE, 

'T^HE next thing remarkable in the terraquc- 
■ ous globe^ is the prodigious bulk there- 
of K A mafs of above 260 thoufand millions of 
miles fblid content. A work too grand for any 
thing lefs than a God to make. To whichj if) 
the next place^ wema^ add^ 

* It II not difficult to mak(( a pretty near computation of th« 
bulk of the terraqueous globe, from thofe accurate obiervationt 
of a degfee made by Mr. Norwood in England, and Mr. Picart, 
nnd Mr. Caflini in France, whofe meafures do in a furprizing 
manner agree. But Mr. Caflini's feeming to be the moft accu- 
rate, (ai I have ihewn in my Aftro-Theology, book i. chap. 
a.) I have therefore made ufe of his determination. Ac- 
cording to which, the diameter of the earth being 7967-7 Engliflt 
miles, its ambit will be 25^031 miles and half; ind, fuppofing 
it to be fpfierical, its furface will be 199,444,220, miles,* which 
being multiplied into one third of its fcmidiameter, gives the 
Iblid content, viz. 2 64, 8 56,000,000 miles. 
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CHAP. IIL 



THS MOTIONS OF THE TERRAQPEOITS GLOSE^ 



npHE motions the terraqueous globe hath are 

"*• round its own axis, and round its fountain of 

light and heat, the fyn *. That fo vail a body as 

the earth and - waters Ihould be moved at all ^> 

that it Ihould undergo two fuch different motioi^y 

as 

* With the Copernicans, I take it here for gnrnted^ that 
the diuraal and Annual revolutions are the motions of the terra* 
queous globe, not of the fun, &c. but for the proof thereof I 
ihall refer the reader to the preface of my Afiro-Theology^ and 
f)ook iv. chap. 3. 

> ' Every thing thaf is inovedy muft of neceffity be moved by 

* (bmcthing elfei and that thing is moved by fomcthing that it 

* moved either by another thing, oi: not by another thing. If if ba 
' moved by that which is moved by another, we muft of neceffity 
' come to ibme prime mover, that is not moved by another. For ic 

* iaimpoflible, that what move^h, and is jmoyed by another^ ihonld 

* proceed in infinitum.' Arift. Phyc. 1. 8. c. 5. 

' Solum quod feipfum moyet, quod nunqiiam deieri^rafe^ 
^ nunquam oe moveri quidem dejGnit : quin etiam caReris quae mo- 
' ventur, hie fons, hoc princtpium eft movendi. Principii autcm 

* nulla eft origo : nam cz priod|>io ori^intur omnia | ipfun autem 

' ' • . • . ... , 

'nulla 
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as the diurnal and annual are, and that the{emo<« 
tions fhould be fo conftantly and regularly ^ per- 
formed for near 6000 years, without any the Icaft 
alteration ever heard of, (except fome hours which 
we read of in Jofli. x. 12, 13. and in Hezekiah's 
time, which, if they cannot be accounted for fome 
other way, do greatly increalc the wonder ^^ 

thefe 

' nulla ex re alia nafci poceft : nee enini tfTct id principium, quo4 
' gignerttur aliunde.' Cic. Tufc. Quaeft. 1. i.e. 23. 

' Cogitemus qui fieri poflie, ut canta magnitudo, ab aliqua poffit 

* natura, tanto tempore circumferri ? Ego igitur aflcre Deuoi 

* caufam effe, nee aliter poiTe fieri.' Plato in Epinom. 

* Among the caufcs ivhich Cleanthes is faid in Tully toafligi^ 
for man's belief of a Deity, one of (he chief is. * Aequabilitatem 
' motus, convcrfionem coeli, fqlit, lunae, Hderumque omnium 

* diftiof^ionem, varietatem, pulchritu(iinem, ordinem : quarun^ 
' rerum afpef^us ipfe fatis indicaret| non elTe ea fortuiia. Ut 
' fiquis in domum aliquam aut i\i gymnaHum, auc in forum 

* Tenerit; cum videac pmnium rerum rationem, modum^ 

* difciplinam^ non poffit ea fine caufa fieri judicare, fed elfe aliqucm 
< intelligat, qui pracfir, et cuipareatur: multo magis id tantis mo- 
' tibus, tantifque vicilTitudinibus, tarn multarum rerum atquetan^ 

* tarum ordinibus^ in quibus nihil unquam immenfa e( infinita 

* vctuftas mentita fit, ftatuat neceiTe eft ab aliqua mente ^nt0| 

* naturae motus gubernari.' Cic. de Nat. Deor. 1. z.c. 5. 

* Homines coeperunt Deum agnofcere, cum vidcrent ftellas, tan- 
' tarn concinnitatem efTicere ; ac dies, noftefque aeftate, et hyeme, 
' fuos fervare ftatos onus, atque obitus' Flut. de plac. 
1. I. G. 6. 

^ We need not be folicitous to elude the hiftory of iheie 

miracles, as if they were only poetical drains, as Maimonides 

and 
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thefc things, I fay,) do maBifcftly argue fomedi- 
yiiie infinite power to be concerned therein *: 
but, efpecaally, if to all this we add the wonderful 
convenience, yea, abfolute neceffity of thefe cir- 
cumvolutions to the inhabitants, yea, all the pro- 
duds of the earth and waters. For to one of thefe wc 
owe the cooifortable changes of day and nighty the 

tnd fome others, fancy Jofliua's day to have been, viz. only an 
ordinary fummer's dayj butfuch as 'had the work of many dayt 
done in it; and therefore, by a poetical firetch made, as if the day 
had been lengthened by the fun (landing ftill. But ia the hiKory 
they are ferioufly related, as real matters of hGt, and with fuch 
circumftances as manifeft them to have been miraculous works of 
the Almighty : and the prophet Habakkuk, iii. 1 1. mentions that of 
Jolhua as fuch. And therefore, taking them to be miraculous per« 
Terfionsof the course of nature, indead of being obje6^ions, theyar^ 
great argumcats of the power of God : for, in Hezekiah's cafe, to 
wheel the earth itfelf backward, or by fome extraordinary refradiont 
to lying the fun's (hadow backwards xo degrees : or in Jo&ua'a 
cafe, toftopthe diurnal courfe of the globe for fome hours^ an4 
then again give it the fame motion ; to do, I fay, thefe things, re- 
<)uired the~f«ime infinite power which at firft gave the terraqueous 
globe IK motion. 

« Nam cum difpofitiquaeiiifem foedera mundi, 
Praefcriptosque maris fines, annique meatus, 
£t lucis, noftifque vices : tunc omnia rebar 
Confilio firmataDci, qui lege moveri 
Sidera, qui frugcs divcrfo tempore nafci. 
Qui variam Phoeben alieno juiTerit ignc 

* Corapleri, folemque fuo; porrexerit undis 
Littora ; tellurem medio libraverat axe, 

Claidian in Rufin. L. i« initio* 



one 
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one for bufinefs, the other for repbfe ^ : the dric 
fbrmani and moft other animals to gather and 
provide food, habitation, arid other neceffaries of 
life ; the other to reft, refrelh, arid recruit their 
fpirits ^, wafted with the labours of the day. To 
the other of thofe motions we owe the feafons of 
ftimmer and winter^ fpririg and autumn, together 
with the beneficial influences and effefts which 
thefe have on the bodies arid ftate of animals, veget- 
ables, and all other things, both in the torrid, tern* 
perate, and frigid zones^ 

f * Dtei no^bifque viciflitudo coofervat anim^ntet , tribunes 
' aliud agendi teropus^ aliud quiefcendi. Sic uodique omhi ratiboe 
' concluditur, mentey confilioque divino omnia in hoc mundo ad 
* lalutem omnium^ confenrationemque admirabiliter adminKbKri/ 
Cic. de Nat. Deorum* 1. 2. c. 53. 

(The acute Dr. Cheyne, inhisingentbus Philof. I^rinc. of Natural 
Religon^. among other ufes of day and night, faith, the night is rooft 
proper for deep; bccaufe when the fun is above the horizon, ileep it 
prejudicial, by reafon the perfpirations are then too great. Alfo 
that nutrition is moftly if not altogether, performed in time of reft ; 
the blood having too quick a motion in the day ^ for which reafon, 
weak perfonsi children, &c. are nourifhed mod, and recruited bed 
by deep. 
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CHAP- IV, 

•F THfi PLACE AND SITUATION OF THE tERItA* 
QPEOUS GLOBE^ IN RESFSCT OF THE HEAVENLY 
BODIES. 



ANOTHER thing very confiderable in our 
globe is its place and fitilation at a due diOiance 
from the fun \ its fountain of light and heat; and 
from its neighbouring planets of the folar fyftem, 
and from the fixed ftars. But thefe things I have 
Ipoken more largely of in my Survey of the Hea- 
vens V and therefore 'Only barely mention them 
now, to infill more largely upon- 

^ It is a manifeil figa of the Creator's management and care,' 
in placing the terraqueous globe at that very diflance it is from the 
fun^ and contempering our own bodies, and all other things, fp 
duly to that didance. For, was the earth farther from the fun, the 
world would be ftarved and frozen with cold : and was it nigher, 
we fliould be burnt, at lead the mof^ combuOible things would be fo, 
and the world wolild be vexed with perpetual conflagrations. Foe 
^e fee that a few of the rays of the Am, even no more than what falls 
within the compafs of an half inch or an inch in a burning-glaft will 
txt combuflible bodies, even in our own climate^ 

5 Aflro^'Theology, book Tii» ^ap; 7« 

c 

CHAP. 
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CHAP. V. 



THE DISTRIBUTION OF THE EARTH AND WATERS. 



^T^HE difbibution of the waters, and the dry 

'*• land although it may feem rude and undefigned 

to a carelefs view, and is by fomc taxed as fuch ^ 



^ The rood eminent author I have met with, that finds fault 
with the diftributioQ of the earth and waters, and iDdeed with the 
-whole prefent ftru6lure of the globe, is the learned and eloquent 
theorifty Dr. Burnet, who frequently exclaims on this point : * Tell- 
' us noftra, fi toum (imul compIe£t;amur, non eft ordinata et venufta, 

< rerum com pages — fed moles aggeftavario, incertoque fitu paniumt 

* nulla ordinis aut venuftatis habita ratione.' Theor. Sacr. 
1. I.e. 7. * Ecquis autemaDeo haec ita fa6ta?' etc. ib. * Quo 

* autem Herculeo labore opus eifct ad excavandam terram in tantum 

* hiatum ?— Si immediate a caufa prima efifedirus fuifTet hie alveus 
' aliquem faltem ordinem, menfuram, et proportionem notare 

< voluifTet in ipfius fonna, et partium difpofitione; — fed confufa 

* omnia, etc. ib. c. 8. Tcllus noftra cum exigua fit? eft etiam 

< rudis: et inillaexiguitate mulufiint fuperflua, multa inclegantia. 

* Dimidiam terirz fuperBciem inundat oceanus j magna ex parte, ut 

* mihi videtur, inutilis.' And then he goes on to fhew how this 
part of the creation might be mended, ib. c. 10. All this is to me 
furprizing from an author of great ingenuity, who feems, in hj^ 
book, to have a juft opinion of, and due veneration for God. But 
certainly fuch notions are very inconfiftent with the belief of God's 
creating, efpecially bis governing and ordering the world. But 
luppofe the terraqueous globe was fuch a rude, confufed, inpon- 
yenient mafs, as he pretends,' yet it is well enough for a finful 
world. But beftdes, what others have long ago abundantly an- 
fwered, the following furvey will, I hope, fufficiently manifcft 
it to be the work of a wife and beneficent, as well as omnipotent 
Creator, 

2 'Yet 



EARTH AND WATERS 6$ 

yet IS 'admirably well adjufted to the ufes and 
conveniences of our world. 

For iq thefirft place, the diftribution is (o well 
made^ the earth and waters fo handfomely, fo 
workman-like laid, every where all the world 
over, that there is ajuft equipoife of the whole 
globe. The northern balanceth the fouthern 
ocean, the Atlantick the' Pacifick fea. The Ame- 
rican dry land is a counterpoife to t heEuropean, 
Afiatick and African. 

In the next place, the earth and the waters arc 
fo admirably well placed about in the globe, ^s to 
be helpful to one another, to minifter to one an* 
other's ufes. The gf cat oceans, and the lefler feas 
and lakes, arc fo admirably well diftributed through- 
out the globe ^, as to afford fufficient vapours "* 

E for 

^ Some hare nbjefted againft the diftribution of the earth 
and waters, as if the waters occupied too large; a part of the 
globe, which they think would be of greater ufe, if it was dry 
laod. But then they do not confider that this would deprive 
tffe world of a due quantity of vapours and rain. For if the ca- 
vities which contain the fea and other waters, were deeper, al- 
though the waters were no iefs in quantity, only their furfaccs 
narrower and ielTer, the evaporations would be fo much the Iefs, 
inafrauch as tbofe evaporations aj'e made from the {nrfAc, and are 
coofequentiy in proportion to the furface, not the depth or quantity 
of water. 

» I TOOK notice before, in book I. chap: III. note cp. 16. 
that the vapours conftituting clouds and rain, are veHculs of water 
detached by heat. The manner of which I conceive to be thus ; 
heat being of an agile nature, or the lighted of all bodies, eafily 
breaks loofc fiom them; and if they are humid, in its pj^lTigc, 
carries along with it particles, or little cafes of the water ; which 
being lighter than air, arc buoyed up thereby, and fwim in it ; 

until 
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for clouds and rains to temperate the cold % of 
the northern frozen air to cool and mitigate the 

heats 

until by knocking againft one another, or being thickened by the 
cold, as in the note before cited they are reduced into clouds and drops. 

Having mentioned the manner how vapours are raifed, and there 
being more room here than in the note before -cited, I ihall for the 
illuftration of nature's procefs, take notice of three things obferrable 
to our purpofcy in water over the fire, i . That the evaporations are 
proportional to the heat afcending out of the water. A fmall heat 
throws off but few vapours, fcarce vilible : a greater heat and alcend- 
ing in greater quantities, carries off groffer, larger, and more numer- 
ous veficulae, which we call a fteam ; and if the heat breaks through 
the water with fuch a fury, as to lacerate and lift up great quantities 
or bubbles of water, too heavy for the air to carry or buoy up, it 
caufisth what we call boiling. And the particles of water thus mount- 
ed up by the heat, arc vifible fphaerules ef water, if viewed with a 
microfcope, as they fwim about in a ray of the fun- let into a dark 
Toom, with warm water underneath ; where feme of the vapours ap« 
pear large, fome fmaller fphxrules, according no doubt to the larger 
and lefTer quantities of heat blowing them up and carrying them off. 
2. If thefe vapours be intercepted in their afcent by any context, ef- 
pecially cold body, aj glafs, marble. &c. they are thereby reduced into 
drops, and maffcs of water, like thefe of rain, &c. 3. Thefe vapours 
in their afcent from the water, may be obfcrved, in cold frofty weather, 
cither to rife but a little above the water, and there to hang or to glide 
on a little above its furface : or if the weather be very cold, after a 
little afcent, they may be feen to fall back again into the water; in 
their afcent and defcent defcribing a curve fomewhat like that of an 
arrow from a bow. But in a warmer air, and ftill, the vapours afcend 
more nimbly add copioufly, mounting up aloft till they are out of 
light. But if the air be warm and windy too, the vapours are fooner 
carried out of fight, and make way for others. And accordingly I 
have often obferved, that hot liquors, if not fet too thin, and not 
frequently fiirred, cool flower in the greateft frofls, than in temper- 
ate weather, efpecially it windy. And it is manifeft by good expe- 
riments, that the evaporations are lefs at thofe times than ihefc ; lefs 
by far in the winter than the warmer mouths. 

" As our northern iflands are obferved to be more tempe- 
rate than our continents, (of which we had a notable inftance in 
the great froft x 708-9, which Ireland and Scotland felt lefs of 

than 
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heats ® of the torrid zone, and to refrefli the earth , 
with fertile Ihowers ; yea, in fome meafure to mini- 
fter frefli waters to the fountains and rivers. Nay, 
io abiindant is this great blefllng, which the moft 

£ 2 indulgent 

than moft part of Europe befides { oF Which fee book iv. chap. 
12, So this temperature it owing to the warm vapours, af* 
forded chiefly by the fea, which, by the preceding note, muft 
neccflarily be wanHy as they are vapours, or water inflated by 
heat. 

The caufe of this heat, t take to be partly that of the fun 
tad partly fubterraneous. That it is not wholly that of the fun, 
IS manifeft from vapours, being as much or more copioufly, raif- 
ed, when the fun-beams are weakcft, as when flrongeft, there 
being greater rains and winds at the one time, than the other. 
And that there is fuch a thing as fubterraneous heat; (whether 
central, or from the meeting of mineral juices ^ or fuch as is 
congenial, or connatural to our globe, I have not time to in* 
iquire; but I fay, fuch a thing is, (evident not only from 
the hot-baths, but many fiery eruptions and explofions, &c. but 
'alfo, from the Orainary warmth of cellars and places under ground, 
which are not barely comparatively warm, but of fufficicnt heat 
to rai(e vapours alfo: as is manifefl from the fmoaking of per- 
ennial fountains in frofly weather, and water drawn out of 
jpumps and opei^ wells, at fuch a time. Yea, even animals them- 
felves, are fenGble of it, as particularly moles, who dig before a 
thawy and againft fome other alterations of the weather \ excited 
ho doubt, thereunto, by the fame warm vapours arifmg in the earth 
which animate them, as well as produce the fucceeding changes 
of the weather, 

^ Besides the trade-winds, which ferve to mitigate the ex- 
cefliTe heats in the torrid zone, the clouds are a good fcreen a- 
gainft the fcorching fun-beams, efpecially, when the fun pafleth 
their zenith; at which time is their winter^ or cooiefl fcafon, 

by 

4 
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indulgent Creator, hath afforded us, by means 
of this diftribution of the waters, I am Ipeaking 
of, that there is more than a fcanty, bare provi- 
fion, or mere fufficiency ; even a plenty, a furpluf- 
age of this ufeful creature of God, the frelh waters, 
afforded to the world; and tliey fo well ordered, as 
not to drown the nations of the earthy nor, to ftag- 
nate, ftinit, and poifon or annoy them ; but to be 
gently canied through convenient channels back 
again to their grand fountain the fea p and many 

of 

by reafoQ they have then moft clouds and rain. For which fervice, 
that which Varene takes notice of, is a great providence of God, 
viz. ' Pleraque loca zonae torridx vicinum habenc mare, ut India, 
' infula* Indica^, lingua Africs, Guinea, Brafilia, Peruvia, Mexicana, 
' Plifpania : pauca loca zonae torridx Aint Meditcrranea.' Varcnii 
Geogr. 1. 2. c, 26. prop, xofedl. 7. 

' That firings have their origin from the fea, and not from 
rains and vapours, among many other drong reafons, I conclude 
from the perennity of divers fprings^ which always afford the 
fame quantity of water* Of this fort there are many to. be found 
every wiiere. But I fhall for infiance, Angle out one in the 
pariih of Upminfter, where I live, as being very proper for my 
purpofe, and one, that I have had better opportunities of making 
remarks upon above twenty years. This in the greateft droughts 
is little, if at all diminiflied, that I could perceive by my eye, 
although the ponds all over the country, and an adjoining brook, 
have been dry for many months together; as particularly in 
the dry fummer months of the year 1705. And in the weiteft 
feafons, fuch as the fummer and other months, were, preceding 
the violent ftorm in November 1703, (Vide Philof. Tranf. No. 
2^9.) I fay, in fuch wet feafons, I have not obfcrved any in- 
crement of its dream, excepting only from violent rains falling 

therein. 
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of diem through fuch large trads of land, and to 
fuch prodigious diftances, that it is a gre^t won- 

E 3 der 

^prcin, or running down from^ the higher land 'into it ( which 
difcoioureth the waters oftentimes, and makes an incrcafe of 
only a day's, or fome times, but a few hours continuance. But 
now, if this fpring had its origin from rain and vapours, there 
would be an increafe, and depreafe of the one, as there ihould 
happen to b« of the other ; as a£lually it is, in fuch temporary 
fprings as h;^ve undoubtedly their fource from r^in and vapours. 

But befides this, another confiderable thing in this Upminfter 
fpring, -and thoufands of others, is, that it breaks outof fo in- 
coniidcrable an hilloc, or eminence of ground, that can have no 
more influence in the condenfation of the vapours, or Hopping 
the clouds, (which the maintainers of this hypothefis fuppofe) 
than the lower lands about it have. By fome critical obfervationa 
I made with a very nice portable barometer, I found that my 
houfe fiands between 80 and 90 feet higher .than the low-water 
toark in the river of Thames, nearefl me; and that pan of the 
river being fcarce thirty miles from the Tea, I guefs, (and am 
piore confirmed from fome later experiments I made nearer the 
fea) that we cannot be much above 100 feet above the Tea. The 
Spring I judge nearly Ipvel with, or but. little higher than where 
my houfe ftai^ds ; and the lands from whence it immediately 
iifues, I guefs about 15 or 20 feet higher than the fpring ^ and 
the lands above that, of no very remarkable heights And inr 
deed, by a6lual meafure, one of the higheft hills I have met with 
in Eflex, is but 363 feet high j (Vide Philof. Tranf. N**. 313. 
and I guefs, by fome very late experiments I made, nei- 
. ther that, nor any other land in Eifex, to be above 400 feet 
above the fea. Now, what is fo incondderable a rife of land to 
a perennial condenfation of vapours, fit to maintain even fo in- 
cpniiderable a fountain, as what I have mentioned is ? or indeed 
the high-lands of the whole large county of EITex, to the main- 
taining of all its fountains and rivulets ? 

Put I (hall no farther prosecute this, argument^ but refer to the 

late 
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der the fountains Ihould be high enough % 
or die feas low enough, ever to afford fo long 
a conveyance. Witnefc the Danube '. and 

Wolga 

late learned, curious, and induftrious Dr. Plot's Tentamco PhU. 

k 

de Orig. Font, in which he hath fully difcuiTed this matter. 

As to the manner how the waters are raifed up into the moun- 
tains and higher lands, an eafy and natural reprefentation may* 
be made of it, by putting a little heap of fand, afhes, or a little 
loaf of bread, &c. in a bafon of water : wtiere thcj fand will re« 
prefent tht dry land, or an ifland, and the bafon of water the (ea 
about it. And as the water in the bafon rifeth to, or near the 
top of the heap in it, fo do the waters of the Tea, lakes, &c. rife 
in the hills. Which cafe I take to be the fame with the afcenc 
of liquids in capillary tubes, or between contiguous planes, or in 
a tube filled with aflies : of which the induftrious and complete 
artificer in air-pumps, Mr. Hawklbee, hath given us, fome not 
contemptible experiments, in his Phyf. Mech. Exp. p. 139. ^ 

Among the many caufes affigned for this afcent of liquors, 
there are two that bid the faireft for it, viz. the prcflure of th^ 
atmofpbere, and the Newtonian attra6bion. That it is not the 
former, appears from the experiments fucceeding, as well, or 
better, in vacuo, than in the open air, the afcent being rather 
fwifter in vacuo. This then being hot the caufe, I fhall fup« 
pofe the othier is ; but for the proof thereof I fhall refer to fome 
of our late Englifh authors, efpecially fome very late experiments 
made before our rooft famous Royal Society, which will be fb 
well improved by fome of that illuftrious body, as to go near to 
put the matter out of doubt. 

V See book iii. chap. 4. 

' The Danube, in a fbber account, performs a courfe of 
* abov€ 1 500 miles, (i. e. iVi a ftrait line) JFrom its rife to its 
fall. Bohun's Geogr. Di6t. 

» « Trac. 
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Wolga of Europe, the Nile ^, and the Niga* 
' of Africa, the Ganges ", and Euphrates of 
Afia, and the Amazons River \ and Rio dc 
la Plata of America, and many others which 
might be named ; fome of which are faid to run 
above 5000 miles, and fome no lefs than 6000 
from their fountains to the fea. And indeed fucb 
prodigious conveyances of the waters. make it 
manifeft, that no accidental currents and alter- 
ations of the waters themfelves, no art or pow- 
cr of man, nothing lels than the Fiat of the Al- 
mighty, could ever have made, or found, fo long 
and commodious declivities, and channels for the 
paiTage of the waters, 

r 

' * Tragus fc. longitudo [Nili] eft milUartum circiter 630 
^ Germ, five Ital. 2520^ pro quibus ponere licet 3000 propter 

* curvacuras'.' Varen. Gcogr. 1. 1. c. 16. p. 27. 

* Varebc reckoas the courfe of tbe Niger, at a middle com- 
putationy 600 German miles, that is 240a Italian. 

" That of the Ganges he computes at 300 Germati miles 
But if we add the curvatures ot theie rivers, their chanoeh are 
of a prodigioiis length. 

* * Oritur flumen (quod plerumque Amazonum, &c.) hau<l 

* procul Q^ito in montibas— Cum per leucas HiCpanicas 1356. 

* corfum ab occidente in orientero contiauarit, oftio 84 leucas 
' la' a — in ocean um prxcipiiatur. Chr. D'Acugaa rclatio de flumine 
Atnaz. in A£^. Enad. Aug. 1683^. 
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CHAP. VI- 



THE GREAT VARIETY AND QUANTITY OF 
ALL THINGS UPON, AND IN THE TERRA- 
QUEOUS GLOBE, PROVIDED FOR THE USE? 
OF THE WORLD. 

THE laft remark I fhall make about the 
terraqueous globe in general is, the greaf 
variety of kinds, or tribes, as well as prodigious 
number of individuals of each various tribe, there 

9 

is of all creatures *. There are fo many beafts, 

fo 



^ ' Non dat Dcus bencficia \ Un<3c ergo ifta quae poffidcs ? 

* -— Unde haec innumerabilia, oculos, aures et animum mulccn* 
< tia ? Unde ilia luxuriam quoque in^ruens copia > Neque enim 

* neceflitatibus tantummodo noftris provifum t^ : ufque in dcl^- 

* cias amamur. Tot arbufta, non uno modo frugifera, tot her- 

* bae falutaresy tot varietates ciborum, per totuin annum, digcflae, 
' ut inerti quoque fortulta terras aiimenta praeberent. Jam ani- 

f malia omnia generis, alia in (cao, &c. ut omnis rerum na- 

' turae p/irt tributum aHquod nobis conferret.' Senec. de Bcncf. 
1. 4* €• 5. ubi plurk vide. 

f HiCy ubi babitamusy non intermittit (uo tempore cesium 
' nitefcere, arbores frondefcerc— -turn' muhitudinem pecudnm 
*■ pMrtim ad vefcendum, partim ad cultus * agrorum, partim ad 

* vehendum, partim ad corpora veftiendaj hominemque ipfum 

* quafi contempUtorcm cceli ac deorum, ipforumque cultorem. 

^H«c 
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fo many birds, fo many infefts, fo many reptiles, 
fo many trees, fo many plants upon the land; 
fo many fifhcs, fca-plants and other creatures in 
the waters j fo many minerals, metals^ and foC- 
files in the fubterraneous regions; fo many 
fpecies of thefe genera, fo many individuals of 
thofc fpecies, that there is nothing wanting to 
the ufe of man, or any other creature of this 
lower world. If every age doth change its food, 
its way of cloathing, its way of building; if 
every age * hath its variety of difeafes.; nay, 
if man, or any other ainimal, was minded to 
change thofe things every day, ftill the crea- 
tion would not be exhaufted, dill nothing would 
be wanting for food, nothing for phyfic, nothing 
for building and habitation, pothing for cleanli- 
jiefs and refreflinient, yea, even for recreation 
and plcafure. But the munificence of the Creator 
is fuch, that there is abundantly enough to fup- 



* .Haec igitur, ct alia xnQQinerabilia cum cernimus, poflu- 
' mufne dubitare, qutn his praefit aliquit vcl effe£kory (i haec 

* nata funt, ut Platont Tidetur : vel fi femper fuerint, ut Arifto* 
f teli placet, moderator tanti operis et mnoerit?' Cic. Tufo. 
Quxft* !• !• c. a8 an^ 29. 

* ' Sunt et gentium dififerentisB qoq mediocres— qtiae con- 
f templatio attferc rurfus not ad ipfonim animaUum naturas, ing* 

* nicaiqae iu Tel ccnioret morborum omnium mcdicinat. EAia 

* vero rerum onnium .parens nullum animal ad hoc tantum ut 

* paiccretary aut alia iatiaret, naici Toluit : artelque (alutaret ib 

\o£uuetiu* Plin. Nat, Hift. i. 27«c* 13. 

I., • >■ " 

ply 
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ply the wants, the conveniencies, yea, almoft 
the extravagancies of all the creatures, in all 
places, all ages and upon all occafions."^ 

And this may ferve to anfwer an objeftion 

againft the excellency of, and wifdom ihewed in, 

the creation; namely, what need of fo many 

creatures ' ? Particularly of lb many infeds, fo 

many plants,, and fo many other things? and 

cfpecially of fome of them, that arc fo far from 

being ufefiil, that they are very noxtous ; fome 

by their ferity, and others by tlieir poilbilo^:^s 
nature &c. 

y This was no very eafy queftion to be anfwered hj fuch >s 
heldy that * all thinga were made for man ; at nioft of the an- 
cients did ; as Ariftotle, Seneca, Cicero, and Pliny, (to name on- 
ly fome of the chief). And Cicero cites it as the celebrated 
Chryiippus's opinion, * Praeclare enim Chryfippus, caetera nata 
< efle hominum caufa, et deorum/ Pe fin. bon. et mal. 1. ^. 
And in his De Nat. Deor. 1. a. fin. he {erioufly proves the 
world itfelf to have lieen made for the gods and nncn, and all 
things in the world to hare been made and contrived for the be- 
nefit of man, parata et inventa ad fru£lum iiomiaum,' are his 
words. So Pliny, in his preface to his 7th book, faich nature made 
all things for man ; but then he makes a doubt whether ihe 
(hewtd herfelf a more, indulgent parent, or cruel Acp-mother, as 
in book iv. chap. 12. note ». But fince the works of God have 
been more difco^ered, and the limits of the univerfe have been 
found to be of infinitely greater extent than the ancients fuppofcd 
them ; this narrow opinion hath been exploded. And the anfwer 
will be found eafy to thefe queftions why fo many ufelefs crea- 
tures ? In the heavens, why fo many fixed fiars, and the great- 
eft pan of them fcarce vifibk? lyhy fuch fyftems of planets as 
in Jupiter, Saturn, &c (See my Aftro-Theology.) In the eanh 
and waters, why (0 nuiny creatures of no ufc to man ? 



To 
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To which I might anfwer^ that in great varietal 
^e greater art i$ feen; that the fieKjCCy poiibnouS| 
and noxious creatures ferve as rods and fcourges to 
chaftife us *, as means to excite our wifdom* 
care, and induftry, with more to the fame purpofe* 
But thcfe things have been fully urged by others ; 
and \t is fufficient to fay^ that this great variety is a 

moft 

* ' }>9ec minus clara exitii dpcumenta funt etUm ex con- 
^ rtmnendis animalibus. M. Vairo author eft a cuniculis ft^ffoflum 
'* in Hifpaoia oppiduiDy a-alpit in Thcflalia: ab ranit ciriutem in 

* Gallia pulfam, ab locufds in Africa: ex Gyacp Cyciadum in- 
f Tula, iiKolas n muribus fugatos : io Italia Amyclai a ferpentiboa 
f deletat. Citra Cynaoiolgof Athiopas lace defeita regio eft, 

* aTcorpionibns et folpugif genre fublata : et a fcolopeadris aba£^ 
'* Trerienfet, auaor eft Theopbraftus,' Plin. Nat. Hit. 
1. 8. c. 29. 



t* 



To theft ioftancei may be added, the plague they ibmetim^s lufler 
from a kind of mice (they call Lemiog> Leminger, Lemus, etc.) 
ia Norway, which eat up every green thing. They come in Aich 
prodigious numbers, that they fancy them to fall from the cloudsi 
but 01. Magnus rather thinks they come from fome of the iftands, 
Hiift. 1. 8. c. 1. tf the reader hath a mind to a large account of them 
with a difpute about their generation, a handfome cut of them, with 
the prayers, and an exorcifm againft them ufed ia the church of 
Rome, I ftiall refer bim (it being too tedious to recite in thefe notes) 
toMuiaeum Wormian. 1. 3. c. 23. 

*, Quare patirour multa mala a creatura quam fecit PeuSy nii 

* quia offendimus Deom?— De pxna tua peccatum tuum.accufa^ 

* non judicem. Nam propter fuperbiam inftituit Deus cieaturam 
' iftam minimam et abjeftiffimam, ut tpfii nos torqueret, lit <um 

* fuperbus fuerit homo, et fe ja6Wiverit adTerfns. deum,— <iNn le 
' erexerit, pulicibua fubdatun Q^id eft quod te iiflai humaoa 

fuperbia? 
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moft wife provifion for all the ufcs of the world in 
all ages, and all places. Some forfood^ fome for 

phyfic 

* fuperbia? Pulicibut refifte ut dorreias. Cpgnofce qui (is. Nain 
f propter fuperbiam noftram domandam— *creata ilia quae molefta 

* funt : populum fhaiiionif fuperbum potuit Detfs domare de ur^s 

* etc. Mufcas et ranas illas immifit, ut rebus yiliiTiiTus fuperbia 

* domaretur. Omnia ergo per ipfum — ^fadlafunt j et fine ipfo faflum 

* eft nihil.' Aug. Tra6l. i. in S. Job, 

But although the infinitely wife Creator hath put it/in the power 
of fuch vile animals to chaftife us, yet hath he fhewed no lefs wifdom 
and kindnefs in ordering many, if not mpft of them fo, as that it 
Jhalibein the power of man, and other creatures, to obviate or 
efcape their evils. For, befides the noble antidotes aflbrded by 
minerals, vegetables, etc. many, if not moft of our European van* 
ogoftous animals carry their cure, as well as poifon in their own bo- 
dies. The oil, and I doubt not, the body of fcorpions too, is a certain 
remedy againft its ftroke. A bee, wafp, or hornet, crufhed and 
rubbed, and bound upon the place, I have always found to be a cer* 
fain cure for the fting of thole creatures. And I queftion not, but 
the fleib, efpccially the (lead, of vipf rS| wpuld be found a remedy 
for their bites* 

• * 

f Qur yiper-catchen hare a remedy, in which they place fo great 
f a confidence, as to be no more afraid of the bite [of a viper] than 
' of a common pan6ture, immediately curing themfelves by the 
f application of their fp^cific. This though they keep a fecret, I 

* have, upon ftr'iSk inquiry, found to be no other than Axungia. 

* Viperina, prelently nibbed into the wound.' This remedy the 
learned doctor tried himfelf with good fvccefs, on a young dpg 
that waa bitun in &e nofe. Vide Mead of Foifons, |p. 19. 

And at to the means to efcape the mifchief of fuch npxious 
aniraalt, beftdes what may be tfk€tt:d by the care, induftry, and 
lagacity of man ; (bmc of theio arc fo coniriYcd and made, as to 

5 P^9. 
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phyfic *, fbme for habitation^ Ibme for utenfils^ 
ibme for tools and inftruments of work, and fbme 
for recreation and pleafure^ either to man, or to 
ibme of the inferior creatures themfelves ; even for 
which inferior creatures the liberal Creator hath pro- 
vided all things neceffary, or any ways conducing 
to their happy, comfortable living in this world as 
well as for man. 

X 

And it is manifeft, that all the creatures of God> 
beafts, birds, infedts, plants, and every other genus 

warning or time to creatures in danger from them. Thus for 
inllance the rattle-fnake, the moft poifonous of any ferpeut, who 
darts its poifonous vapours to fome diftance, and in all probability 
was the bafiliik of the antients, iaid to kill with its eyes'; this invo- 
luntarily gives warning by the rattle in its tail. So the ihark, the 
Boft rapacious animal of the waters, is forced t« turn himfelf on hit 
back, and thereby gives an opportunity of efcape, before he can 
catch his ^rey. 

* < Hmc Tola naturae placuerat efle remedia parata vulgo, 
' inventu facilia, ac fine impeadio, ex quibus vivimus. Poftea 
' fraudes hominum et ingeniornm capturx officinas invenire iftas, 
' in quibus fua cuique homini venalis promtttitur vita. Statim 
^ compoGtiones et mifturae inexplicabiles decantantur. Arabia 
* atque India in medio aeftimantur, ulcerique parvo medicina a 
' Rubro mari importatur^ cum remedia vera quotidie pauperhmua 
' quifque coenet.' Plin. 1. 24, c. x. 

' NoN fponte fua ex tellure germinanc herbs, qu<i( contra 
' quofcunque morbos accomodatae fant; fed eae voluntate opiHcis, ad 
' noftram utilitatem produ^ func' Bafil. Afcet. Tom. 2. 

Consult here book x. 

have 
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have, or may have, their feveral ufes even among 
men; For although in one place, many things 
hiay lie nfeglefted, and out of ufc yet, in other 
places they may be oF great u(e» So what hath 
leemed ufelefs in one age, hath been received in 
another; as all the new difcoveries in phyfic, and 
all the alterations in diet do fufficiently witnefi* 
Many things alfo there are» which in one form may 
be pernicious to, man; but in another of great ufe* 
There are many plants, ^ many animals, many 
minerals, which in one form deftroy, in another 
heal. The Caflada plant, unprepared, poilbneth^ 

but 

^ Among poifonous vegetables, none more fatnoot of old 
than hemloc, accounted at this day alfo very dangerous to nutn^ 
of which there are fome difmai eiamples in «our Philof. TranG 
Wepfer, &c. But yet this plant is food for goats, and its feed a 
to buftards; and as Galen faith, to (brlings alfo. Neither ia 
this fo pernicious a plant, only food, but alfo phyfic to fome 
snimals* Ap horfe .tioubled with the farcy, and could not be 
tared with the nnoft famous remedies, cured himfeif of it in t 
fliort time, by eating hemlock, of which he eat greedily. Vide 
Phil. Tranf, No. 131. * And a woman which was cured of the 
< plague, but wanted d^ep, did with very good effe^^, eat hem- 

* lock for fome time; till falling ill again of a fever, and having 

* left offtheu(e of this remedy, he [Nic Fontantts] endeavoured to 

* procure her reft by repeated dofes of opium, which had no opera* 

* tion, till the help of cicuta was again called in with defired fuc* 

* cefs/ Mead of Poif. p. 144. 

And not only hemloc, but many other, if not moft plants 
accounted poifonous. may have their great ufe in medicine : of 
which take the opinion of a noble judge, my ingenius and learned 

friend 
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but prepared is the very bread of the Weft-Indies 
^ Vipers and fcorpions, and many minerals, as de- 
ftru6tive as they are to man, yet afford him fomc of 
his bcft medicines. 

friend. Dr. Tancrcd Robinfon, in a letter I have of his to the latte 
•great Mr. Ray, of Not. 7, 1664. viz. « According te my promift 

* I here fend you a few obfervattons concemiog fome plants feldom 

* u(cd in medicine, being efleemed poifonousy which if truly cor- 

* Tc6t^d, or exaftly dofed, may perhaps prove the mbft powerful, 

* and effedual medicines yet known.' Having then giving an 
account of fomc of their correftives, ^c gives thefc following exam^ 
pics, viz. I. * The hellebores incorporated with a fapo^ or 

* alkaly-falts alone, are fuccefsful remedies in epilcpfies, vertigos, 
< plfies, lethargies, and manias. Dof. a 3 j. to 3(5. 1. The 

* Radic. Aifari, cicutz, and the napellus, in agues, and period i- 
« cal pains. Dof. 9 j* 3 fi 3. The Hyofcyamus in Haem- 

* roorrhages violent heat and perturbation of the blood, and alfo 
« in all great inflammations. Dof. 3 j. to 5 fi 4. The fcmen 
« Stramoniae, is a very good anodyne, ufeful in vigilias, rhcuma- 

* tifms, hyfteric cafes, in all the orgafms of the blood or fpirits, and 
« wherever there is an indication for a paregoric. Dof. 3 J. te 3 fi 

* e. Elateriura thus correfted, may be given from gr. x. to xv. 

* in hydropical cafes, without any fenfible evacuation or difturb- 
« ance. So may the SoMancUa, and Gratiola in greater dofcs: 6. 
« Opium corrcftcd as afore- nnentionod lofes its narcotic faculty, 
« and may be given very fafcly in great dofes, and piovcs more 
« than ufuslly prevalent in convulfivc cafes, fluxe?, catarrhs,^ and 
« all painful paroxyims, &c.' 

« • It is of the moft general ufe of any provlfion all over the 

* Weft-Indies, cfpecially in the hotter parts, and is uftd to vic- 

* tual (hips? Dr. Sloan's Nat. Hift. of Jamiaca> vol. ch. 5. 
(edi If* 

Or 



8o VARIETY OF THINGS IN 

•Or if there be many things, of little imme- 
diate life to man, in this> or any other age ; yet 
to other creatures they may afford food or phyfic^ 
or be of fbmc neceffary ufe. How many trees and 
plants, nay, even the very carcafes of animals, yea, 
the very duft of the earth ^, and the mofl refufe, 
contemptible things to be met with j I fay, how 
many fuch things are either food, or probably me- 
dicine to many creatures, afford them retreat, are 
places of habitation, or matrixes for their genera* 
tion, as fhall be fhewed in proper place ! The prodi- 
gious fwarms of infefts in the air, and in the waters, 
(many of which, may be perhaps, at prefent, of no 
great ufe to man) yet are food to birds, filhes, rep- 
tiles, infe&s, themfelves, and other creatures , for 
whofe happy and comfortable affiftance, I have 
faid the bountiful Creator hath liberally provided 
as well as for that of man. 

* I HAVE (hewn in the Phil. Tranf. that the pediculus fatidi* 
cusy monifaga pulfatorius, or death-watch, there defcribed, 
feedeth upon duft; but that this duft they eat is powdered bread, 
fruitSy or fuch like duft, not powdered earth; at is manifeft 
from ihcir great diligence and curiofity in hunting among the duft. 
See more in Phil| Tranf « No. 291. 
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BOOK III. 



OF THE TERRAQJJEOUS GLOBE IN PARTI-* 
eULARi MORE ESPECIALLY. THE EARTH. 



HAVING thus t^en a generaj pro^)c6t of our 
terraqueous globe, '1 ftiall in this book come 
to its particulars. But here we have fuch ^n in>* 
menfe variety prefenting itfelf to 6ur fenfes, and 
fuch amazing ftrokes of power and wifdom, that it 
is impoflible not td be at a ftand, and very, difficult 
to know where to begin, hpw to proceed, or where 
to end. But we muft however attempt. 

Avf D for the more clear, and regular proceeding 
on this copious fubjeft, I ihall diftribute the globe 
jpto its own grand conftituent parts. 

Vol* I. f And 



it THE GLOBE IN PARTICULAft 

L The earth and its appurtenances. 

II. The waters and thejrs. 

The firft of thefe only, is what at prefent I 
Ihall be able to take into this furvey. 

f 

\ 

And in furvey ing the earth, I intend, 

I. To confider its conftituent parts, or thing? 
peculiar to itfelf. 

XL The inhabitants thereof, or the fcveral 
kinds of creatures that have their habitation, growth 

or fubfiftence thereon. 

» . . . ■, 

I. As to ^ the earth itfelf, the moft remarkably 

things that prefent thennfelves to our view, are, 

-■ . ■ ■ ' ' 

I. Its various moulds and foils, 

II. Its feveral ftrata, or beds. 

III. Its very fubterraneous paffages, grottos, 
and caverns. 



IV. Its mountains and vallics. 



CHAP. 
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C HAP. L 



OF THE SOILS AND MOULDS IN THE EARTH. 

^ J ^HE various lolls and moulds, are an admi- 
■^ rable and manifeft contrivance of the all- wife 
Creator, in making this provifion for the various 
vegetables * and divers other ufes of the creatures. 
For, as fome trees, fome plants, fome grains, 
dwindle and die in a difagreeablc foil, but thrive 
and flourifh in others; fo tlie all-wife Creajor 
hath amply pr9vided for every kind a proper bed. 

If fome delight in a. warm, fome in a cold foil; 
fome in a lax or fandy, fome a heavy or clayey 
foil; fome in a mixture of both, fome in this, and 

F 2 that 



• It is not to be d6ub!cd, that althongh vegetables delight in 
peculiar fotW, yet they owe not their life and growth ro the earth 
jtftlP, but ro fomp ag'ecahle juices or falts, &c. rcfiding in the 
tarth. Of this ihe great Mr. Boyle hath given us fome good 
eiperimerts. H'.* nnicred his gardener, to dig up and diy in an 
oven, f me earth f.t for the purpofe, to weigh it, and to fet therein, 
fjn^e fqualh feeds, (a kind of Indian pompion.) The feeds when 
fown, were watered with lain or fpring-water only. But ahhough 
I plant was produced in one experiment of near 3 lb and in 

the 
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that, and the other mould, fome in moift, fomc in 
dry places ^ ftill we find provifion for all thefe 
purpofes: every cduptry abounding with its pro- 
per trees and plants » and every vegetable flourifh- 
ing and gay, fomewhere or other about the globe^ 
and abundantly anfwering the almighty command 
of the Creator, when die parth andiyaters were or- 
dered 

another of above 14 lb. ye^ the earth when dried, and weighed 
again, was fcarce dimioiflicd at all in its weight. 

Another, experiment he allcdges is of Heln)ont*s, who dried 
2CO lb. of earth, and therein planted a willow weighing 5 lb. 
which he watered^ with rain, or dilVilled water: and to fccurc it 
from any other earth getting in, he covered it with a peiforated 
tin-cover. After five years, weighing the tree with all the leaves 
it had born in that time, ht found it to weigh 169 lb. 3 oz ; but the 
earth to oe diminiihcd only about 2 oz. in i^s weight. Vide Boyle's 
Sei%. Chim. part 2. 

' Tk; CI* ts-h; ^>.zii TKf otxTjwf, J fxivof rd Tf^iTTfl?— T'~» Hvifuip. etc 
Ta juiJy y^tp ^«xTi f»ifHf, td H lyv^fu;^ td ^i -. ii^uif *»«;-, rd 'it T,ay^'>.rf;, t« 
ii ataUaxly;, xai aXu-;, rd fMV ifiivn; rd if IxJiii;.— 7»)t/j yif raTjO-fc;* 
xutd riv x^ocriy, trt ii uc9nn xui l^yvfdy xai fiet9i>(i ^«, xai iVjTo"'- 
>-a*o-fi^'», »*•«» «*'■'; <fxx»i iia^Ofd, xuTn Ta (xt^ii—TldyTa yrif Tai/Ta, ?T« ii 
rd ofMOiu ^»JT*» TO o^oiov, x«i Trt dnixoia /un t9» «y tov, iray n ri; xs^-aXXay^ 
Hi^'j.tw;. Tlicoj' rafl. OcCauf I'Unr. Uz- e. 9. 

« Nec vero tcrtse ftne omncs omnia poffunt. 
Flumini" us Sa'icc^, crafHlqic paludibuN A!ni 
Nafcuntur : ftenlts fixnfis momil^us Orni : 
L I- Td M\r ctis laer iFjma : dcnique apcrtos 
Bacchus an^at colks , Aquiloncm it frigora Taxi. 
Afpice ei cxtcin.^ d 'mitum cult« nbus oibtm, 
Eoafque d< mos Arabum, p fVofquc Gclonos : 
DiV-iae^aibuilus patuge, etc. Virg. Georg. 1. ». 
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dered to their peculiar place, Gen. i . 1 1 . ^ And 

* God faid, let the earth bring fordi grals, the 

* herb yielding feed, and the tree yielding fruit 
'* after his kind.' All which we aftually fee is fo. 

To this convenience which the various foils that 
coat the earth are of to the vegetables, we may add 
their great ufe and benefit to divers anivnals, to 
many kinds of quadrupeds, fowls, infefts, and 
reptiles, who make in the earth their places of 
repofe and reft; their retreat in winter, their fecu- 
rity from their enemies, and their neft to repofe 
their young; fome delighting in a lax and pervious 
mould, admitting them an eafypaflage; and others 
delighting in a firmer and more folid earth, that 
will better fecure them againfl injurres from with- 
out. 



¥3 CHAP, 



S6 OF THE VARIOUS STRATA 



CHAP. II. 



OF THE VARIOUS STRATA, OR BEDS, OB-^ 
SERVABLE IN THE EARTH. 



^ ^ I ^HE various Strata^ or Beds although but 
little different from the laft, yet will deferve a 
diftinft confideration 

By the Strata, or Beds, I mean thofe layers of 
minerals ^ metals *, earth and ftonc S lying un- 
der 

^ Although mioerals, metals, and ftones lie io beds, and hare 
done fo ever fince Noah's flood, if not from the creation \ yet it 
is greatly probal>le, that ihcy havepov\crof growmg in their re- 
fpe6^ive beds: that as the beds are robbed and cnptied by miners, 
fo after a uhile they recruit again. Thus vitriol, Mr. Boyle 
thinks, will grow by the help of the air. S'> allum doth the 
fame. *■ We a'rfc aifured (he f^ith) by the experienced Agri^ola, 
* that the earth, or ore of alium, being robbed of its fait, will 
' in a cra£t of time recover it, by being expofed to the air.' Boyle 
Sufpic, about fome hid. Qual. io the Air, p. i8. 

* As to the growth of metal, there is great reafon to Aif- 
pe£b that alfo, from what Mr. Boyle hat^ alleged in his Obfer- 
Vations abeut the growth of Metals ; and in his Scept. Chyra. 
part 6. p> 362. Compare aifo Hake will's Apol. p. 164. - 
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tier that upper ftratum, of teguirielit of the earth 
laft fpoke of, all of a prodigious ufe to man- 

F 4 kind 

x 

. And particularly, as to the |;ro\vth of iron, to the inftances 
ne gives from Pliny, Fallopius, Caefalf inus, and others ; we may 
add, what is well known in theforeilof Dean in GlouceAcrfliirej 
that the beft iron, and moft in quantity, that is found there, ii 
in the old cinders, which they melt over ^gain. This the author 
of the Additions to Gloucefterlhire, m Cambden's Brir. of the 
laft edition, pi 245. attributes to the remiflnefs of the former 
melters, in not exhauOing |he ore : but in all (>robabiIity, it il 
rather to be attributed to the new impregnations of the old ore^ 
or cinders, from the air, or from fome fcmioal principle, of pU- 
ilic quality in the ore itfelfl 

» 

^ As for the growth of (lone, Mr. Boyle gives two ihfian-* 
ces, one is that famous place in France, called I^s Caves Cou- 
tieres : Where the water, falling from the upper parts of the 

* cave to the ground, doth prefently there coiidcnre into litilfe 

* ilones, of fuch figure as the drops, falling either feverally, or 

* upon one another, and ooagulating. prefently into Hones, Chanct 

* to exhibit. Kid. Scept: Chym. p. 3^0. 

Such like caves as thefe I have myfelf met with in England ; 
particlarly on the very top of Bredon-Hill in Worctftcr(hire» 
near the precipice, facing Perfliore, in or near the old fortrcfsf 
called Bcmfljury-Camp ; I faw fome years ago fuch a cave; which, 
if I mif-remember not, was lined with thofe {lala£)[ical-ftones on 
the top and fides. On the top they hung like icicles great and 
fmall, and many ley on the ground. They feemed manifcftly 
to be made- by an exiudation, or exftillation of fome petrifying 
juices out of the rocky earrh there. On the fpnt, I thought it 
might be from the rains foaking through, and carrying with it 
impregnations from the ftone, ih<; hill being there all rocky 
Hard by the cave is one or more vaft ftones, which, if t mif- 
take not, are incruHed with this fparry, ftala£tical fubfiance, if 
not wholly made of it. But it is f^r many years ago fince I was 
at the place, and not being able to find my notes about ir, I 
cannct fay vheihcr the whole Gone is, in all pr.bability, f- ar, 

4S 
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kind : fome being of great ufe for building ; 
fome fervLig for ornament -, fomt furnilhing us 
with commodious machines and tools to prepare 
our food, and for veffels and utenfils, and for 
multitudes of other ufes; fbme ferving for firing 
to drefs our. food, and to guard us againft the in- 
iiilts of cold and weather ; Ibme being of great 
ufe in phyfiCy in exchange and commerce, in 
manuring and fertilizing our lands, in dying and 
colouring, and ten thousand other convenienGies>- 
too many to be particularly fpoken of; only 
there is one grand ule of omc of thefe flrata, or 
beds, that cannot eafily be omitted, and that is, 
thofe fubterraneous flrata of fand, gravel, and 
laxer earth that admit of, and facilitate the paf- 
fage of the fweet waters \ and may probably be 

the 

as I think it is, or whrthtr 1 found it onlv cafed over with it, 
notwith (landing I was very nice in examining it then, and have 
now fome of the fragments by me, conHfting, among other 
fiiining p^rts, of feme tranfparent angular ones. 

The other inftance of Mr. BoyFe, is from Linfchoien, who 
faith, that in the Eaft-Indies, when ihey have cleared the diamond- 
mines of all the diamonds, < In a few ycvs lifne they find iu 
^ the fame place new diamonds produced.' Boyle, ibid. 

\ 

' It is not only agreeable to reafon, but J am told by pcr- 
ifons converfant in digging of wells throughout the county of Ef- 
fex, where I live, that the furcft beds in which they find water, 
flfre gravel, and a coavfc dark coloured fand; which lH:ds fcldom 
fail to yield plenty of fweet water : but for clay, they never find 
water theiein, if it be a flrong, HifT clay ; but if it be Ux and fandy^ 
fomctimcs fprings arc found in it; yet fo weak, that they will 
4 rarccly 
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the colanders whereby they are fiveetencd, and 
then at the feme time alfo conveyed to all parts 
of the habitable world, not only through the 
temperate and torrid zones, but even the fartheft re- 
gions of the frozen poles* 

'That thcfe ftrata are the J>rincipal paiTages of 
the fweet fountain-waters, is I think, not to be 
doubted, conlidering that in them ' the waters are 
well known to pafs, and in them the fprings are 
found by thofe that feek for them : I fa\', the 
principal paffages, becaufe there are other fub- 

karctly fcrve the ufes of th« fmalleft family. And fomctimet 
tbey meet with thofe beds 4yii3g next, under a loofe, black mould 
(which, by their defcriptiony I judged to be a fortofoazy, or to 
have the refetnblance of an ancient, rufhy ground) and in that 
tafe the water is always naught, and ftinks. And laftly, another 
fort of bed they find in EiTex, in the clayey 4ands, particularly 
that part called the Rodingi^ which yield plenty of fweet water, 
and that id a bed of white earth, as though made of chalk and 
white fand. This they find, after they have dug through forty, 
orniore, feet of clay; and it is fo tender and moifl, that it v,'\\i 
not fie upon the fpade, but they are forced to throw it into their 
bucket w;th their hands, or with bowls ; but when it comes up 
into the air,, it fuon becomes an hard white (lone* 

Thus much for the variety of beds wherein the waters are 
found. That it is in thefe beds only or chiefly the fprings lun, is 
farther manifeft from the forcible eruption of the waters foroc> 
limes oiK of thofe watery beds. Of which fee chap. 4. 
This eruption (hews, that the waters come fr^m fomc 
eminence or other, lying at a didancc, and being clofe'y pent up 
within the watery (Iratum by the clayey (Irata, the waters with 
force mount up when the (I rata above arc opened. 

tcr- 
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terraneous guts and channels, fiffures and paf* 
lages, through which many times the waters make 
their way. 

• • t $ w * 

k « « * • ■ 

Now that which in a particular manner doth^ 
fcem to me to manifeft a fpecial providence of 
God in the repofiting thefe watery beds is, that they 
fliould be difperied all over the world, into all 
countries, and almoft all tracts of land : that they 
Ihould fo entirely, or for the moft part, corififl: 
of lax, incohering eartli, and be fo feldom blend- 
ed with othpr impervious moulds, or if they 
are fo, it is commonly but accidentally ; arid that 
they are interpoled between the other impervious 
beds, and fo are as a prop and pillar to guard 
them off, and to prevent their finking in and fliut- 
ting up the paffages of the waters. 

The time when thofe ftrata were laid, was 
doubdefs at the creation, when ^ God faid (Gen. 

* i. 9.) Let the waters under the heavens be 

* gathered together unto one place, and let the 

* dry land appear or ;' elfe at the deluge, if, with 
fome fagacious naturalifts, we fuppofe the globe 
of earth to have been diflblved by the flood 
°*. . At that time, whatever it was, when the ter- 
raqueous globe was in a chaotic ftate and the 

earthly 

» Vide ^' Woodward's EfT'^j, part 2. Stcno's Prodr. &c. 
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earthly particles fubndcd, then thofe fcveral beds 
were, in all probability, repofited in the earth, 
in that commodious order in which they now 
arc found ; and that, as is afferted, according to 
the laws of gravity ". 

» Id. ih. 2^, and 74. But Dr. Leigh, in his Nar. Hlffory 
of LancafliiJC, fpcakiug of the coal-pit>, denies the flrata to r»e 
according to the iaws of gravitation, faying, the flrata are a bed 
of marie, afterwards fiee ftone, next iron-ftonc, then-coal, or 
kennel -mine, then fome other ftrata, and again coal &c. 

But upon a ftriftcr inquiry into the matter, finding I had rea- 
fon to fufpefl that few, \i any, a£tual]y had tried the experiment, 
I was minded to bring the thing to the tell of experiment my- 
felf; and having an opportunity, on April n. 1712. I caufed 
divers places to be bored, laying the fcveral (Irita by them- 
felves ? which after\^ards X weighed with all (In^bnt-Oi, Brft ia 
air, then io water, taking care that no air-bubbles, &c. might ob- 
ilru6^ the accuracy of the cxpci indent. The re fu It was, that in 
my yard, the (Irata were gradually fpccifically heavier and heavi- 
cr, the lov%er and lower they went; and the upper, which was 
clay, was coafider.bly fpccifically lighter than the lower ftia- 
tum; which was firft a loofe fand then a gravel. In which flra- 
tum principally the fprings run that fupply my well. 

But in my fields, where three places were bored, to no great 
depth, I found below the upjer (fuperficial ftratum adcc'pbcd 
of fand only, which was of differt'nt colours and conHilence, 
which I we:ghtd as before, together with the virgin mould ; but 
they were all of the fame, or nearly the fame f|>ccific gravi'y, 
both out of the fame hole, and out of diflcrent iiolcs although the 
fand was at lad fo gravelly, that k hindc.cd our boring any 
deeper. 

Upon this^ fearing led fume error miglit be in the former cxpe- 

li.T^cnrs 
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/■ 

riments I tried them over again 3 and that with the fame fuc- 
cefs. 

After this I made fome expeHments in fome deep chalk-pits 
with the flints, chalk, &c. above and beloiv; but the fuccefs 
was not fo uniform as before. 

Acquainting our juftly renownedRoyal Society with thefe ez- 
perimentty they ordered their ope^tor to experiment the ftrata of 
• coal-pit ; tlie fuccefs whereby may be feen in Phil. Tranf. |^o« 

» 

336. 
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CHAP. IIL 



pF THE SUBTERRANEOUS CAVERNS AND 

THE VULCANOES. 



I SHALL take notice of the fubterraneous 
caverns, grottos, and vulcanoes, becaufe they 
are made an objeftion ® againft the prefent con- 
trivance and ftru6ture of the globe. But, if well 
confidered, they will be found to be wife con- 
trivances of the Creator, ferving to great ufcs 
of the globe, and ends of God's government. 
Befides many fecret grand funftions and oper- 
ations of nature in the bowels of the earth, that 
in all probability thcfe things may minifter un- 
to, they are of great ufe to the countries where 
they are ^. To inftance in the very worft of 

the 

• * Nemo dixerit terrain pulchriorcm cffe nuod cavcmofa 
f fit, quod dchifcat in multis locis, quod difrupta careis ct f|>a- 
' tiis inanibus iifque nullo ordine difpofitis, ouila forma : nee 
• quae aliud contineant quam tcnebras et lordes ; undc graves et 
f peftiferx cxhalationes, terrae motus,' etc. Burn, ubi fup. c. 7. 

' The Zirchnitzer fca in Carniola, u of great ufe to the in- 
babuaota of that country by affording them fifli, fowls, fodder 

feeds, 
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' and wholly delivered from earthquakes by th« 

' breaking forgh of a new volcano there : this 

^ continually difcharging that matter, which being 

f till then barricaded up, and imprifoned in the 

f bowels of the earth, was the occafion of very 

^ great and frequent calamities. Thus far that 
ingenious author. 



CHAP, 
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CHAP. IV. 



OF IHE MOUNTAINS AND VALLEYS 



'^r^HE laft thing I fhall take notice of relat- 

JL ing to the earth, fhall be the Hills and 

Valleys. Thefe the eloquent theorift owns to 

* contain fonaewhat auguft and (lately in the 

* beholding of them, that infpireth the mind with 

* great thoughts and paflions that we naturally 

* on fuch occafion think of God and his great- 
nefs. But then, at the fame time, he faith, * The 

* hills are the gyeateft examples of ruin z^d con- 

* fufion ; that they have neither form, nor beauty, 

* nor fhape, nor order, any more than the clouds 

* in the air ; that they confift not of any pro* 
' portion of parts, referable to any defign, nor 

* have the lead footftcps of art or counfeL* 
Confequcntly one grand part of this lower 
creation, even the whole prefent face of our 
terraqueous globe, according to this ingenious 
author, is a work of mere chance, a ftrudure 

Vol J. G in 
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in which the Creator did not concern hinr- 
felf. 

Part of this charge I have already briefly 
infwered, and my furvey now fead^ me to (hcvr 
that the mountains are fo far from being a 
blunder of chance, a work without jdefign, that 
they are a noble, ufeful, yea, a neceflary part 
of our globe * 

And in the firft place, as to the bufincfs of 
ornament, beauty, and Pleafure, I may appeal ta 

HOL'GH Inhere are fome that think mountains to be a 

* rfeformity to tht' earth, &c. yet if wtil confidered*, they will 

* be Found as much to conduce to the beauty and cenvenicncy of 
' the univerfe^ a» a&y of the <nhev pacts. Nature (iaith Pliny) 

* purpofely framed them for many excellent ufes ; paitly to tame 

* the violence of greater rivers, to Arengthen cc tain joints with- 

* in the veins snct bcJwels t-fthe eaitii, to break the force of the 
f Tea's inundatVao, and for the fafcry of the earth's inhabitantsy 
y whether beafts or nr\en. That they make much for the protec- 

* tion cf beafts, the pfalmift tcdifies, * The high hills are a rt- 
** fuge for the wild goafs, and the rocks f ir the con'es.' The 

* kingly prophet had likewife learnt the fafety of thofe by hit 

* 6wn experience, when healfowasfam to make a mountain hi* 
' refuge from the fury of his maiier Saul, who profecuted him 

* in the uilJernefs. True, indeed, fuch phacfcs as thefe keep their 
*" neighbours poor, as being ntioft barrtn, but yet they piefcrve 
' them fafe, ae being moft ftrong; wirnefs our unconquered 

* Wales and Scotland.— —» Wherefore a good author doth i ightly • 
' call them natuic's bulwarks, cad up at God 'almighty's char* 

' ges, the fcorns and curbs of victorious armies ; which m?^ 

* the Barbarians, in Curtius, fo confident of their own fafety/ 
kc, Biihop Wilkin's World in the Moon > p. 114. 

alt 



OF THE MOUNTAINS AND VALLEYS. 99 

all mens fenfes whether the grateful variety of 
hills and dales, be not nnore pleafing than the 
largeft continued planes. Let thofe who make 
it there bufinels to vifit the globe, to divert - 
their fight with the various profpefts of the earth j 
let thofe, I fay, judge whether the far diftant 
parts of the earth would be fo well worth 
vifiting, if the earth was every where of an even, 
level, globous furface, or one large plane of 
many looo miles j and not rather, as now it is : 
whether it be not far more pleafing to the eye, 
to view from the tops of the mountains the fub^ 
jacent vales and ftreams, and the far diftant hills j 
and again from the vales to behold the furround- 
ing mountains. The elegant ftrains and lofty 
flights, both of the ancient and modern poets on 
thefe occafions, are teftimonies of the fenfe of 
mankind on this configuration of the earth. 

But be the cafe as it will as to beauty, which 
is the leaft valuable confideration, we fhall find 
as to convenience, this configuration of the earth 
is far the moft commodious on feveral accounts. 

I. As it is the moft falubrious, ' of great ufe 
to the prefervation or reftoration of the health 
of man. Some conftitutions are indeed of fo 
happy a ftrengch and io confirmed an health 
as to be indifferent to almoft any place or tem- 
perature 'of th? air : but then others are fo weakly 

G 2 and 
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and feeble, as not to be able to bear one, but cart 
live comfortably in another place. With fome, 
the finer and more fubtle air of the hills doth beft 
agree, who are languifhing and dying in the fecu- 
lent and grofler air of great towns, or even the 
warmer and vaporous air of the valleys and waters t 
but contrarywife others ianguifli on the hills, and 
grow lufly and ftrong in the warn:icr air of the 
valleys. 

. So that this opportunity of (hifcittg our abode 
from the warmer and more vaporous air of the val- 
leys, to the colder and more fubtle air of the hills, 
or from tlie hills tx) the vales, is an admirable eafe- 
ment, refrelhment, and great benefit to the valetu- 
dinarian, feeble part of mankind, affording thofe 
an eafy and comfortable life, who would otherwife 
live miferably, languilh and pine away. 

2w To this falutary conformation of the earth, we 
may add another great convenience of the hills, and 
diat is in affording commodious places for habita- 
tion : * Serving ( as an eminent author ^ wordeth 

* it) as fkreens to keep of the cold and nipping 
' blafts of the northerly and eafterly winds, and re- 

• flefting the benign and cheriftiing fun beams. 



« Ray's Wifdcrtn of God, etc. p. 151. Difiblution of th« 
World, p. 35« 

* and 
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* and fo renderiBg our habitations both more com? 

* foruble and more chearly in winter: and pro- 
^ moting the gro\vth of herbs and fruit-trees, and 

* die maturation of the fruixs in funnmen' 

3. Another benefit of the hills is, that they ferve 
for the produftion of great varietys of herbs and 
trees ". And as thefe was not a better judge of 
thofe matters, fo I cannot give a better account of 
this convenience, than in die words of the laft cited 
famous author, the late moft eminent and learned 
Mr. Ray "^ (v/ho hath fo fully difcufied this fub- 
jcft I am upon, that it is fcarce poflible to tread out 
of his fteps therein.) His obfervation is,' That die 

* mountains do efpcciaiJy abolind with different 

* fpecies of vegetables, becaufe ot the great diver- 

* fity of foils diat are found there, every vertex, or 

* eminence almoft affording? new kinds. Now thefc 

* plants, fakK he, ferve partly for the food and 

* fuften^nce offuch animals as are proper to the 

« Theophraftus having rcckon/pd up ihe tr^s that dc- 
Ijght moft in ihc hills, au<l others in the valleys, obfervcth, 
A«a7Ya I't 0T» xotvft t*. ©,«> x«j1 7w» iri^ifflv, |ix«i^x' ^tt xtA xa\X)«; rq c>|.i- 
T* \i T9t; CTX^is:; ylv*Titi x^itrrar l\ xqri YfT,o"«t twv ?.'>.*>, xai riy xa^^l'y, 
T» l\um. Ibtoph. Hill. i'l. 1. 3. c. 4. "hitn^zct. ii iv ra"; Oixnct; totto*; 
x«X>U >2yfTQ«, X(«l /ue*X>&v iy;S:jvir.- -T/rf p.r» yri^ ClXii Ta; /f^i;»; x«2 
i>«jft;.---T« ji T*r; Ivtrxwril; xal lirikii^^ lb. 1. 4. C. I. 

• Wifdora of God, p. 35 a* 

G3 * and 
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* mountains, partly for medical ufes ; the chief 

* phyfic, herbs, and roots, and the heft in their 
^ kinds growing there: it being remarkable, that 

* the greateft and moft luxurious fpecies in mo(i 
^ genera of plants arc natives of the mountains.* 

4, Another convenience which my laft named 
learned friend obfcrves '^ is, * That the mountains 

* lerve for the^harboiir, entertainment, and main- 

* tainance of various animals, birds, beafts, and in- 

* fefts, that breed, feed, and frequent there. For, 

* faith he, the higheft topis and pikes of the Alps 
' themfelves are not deftitute of their inhabitants, 
' the Ibex or Stein- buck, die Hupicapra or Chamois 

* among quadrupeds; the Lagopus among birds. 

* Andlmyfelf, faith he, have obferved beautiful 
^ PapiUos, and ftore of other infers upon the tops 

* of fome of the Alpine mountains. Nay the high- 

* eft ridges of many of thefe mountains ferve for 

* the maintenance of Cattle, for the ferviceof tlie 
^ inhabitants of the valleys. 

r 

5. Another thing he obferves is, ' That thofe 

* long ridges and chains of lofty and topping moun- 

* tains, which run through whole continents eaft 

* and weft*, ferve to ftop the evagation of the 

* vapours to the north and fouth in hot countries, 

condenfiiig 

^ Ubifupra. _ 

^ Many have taken notice, that fome of the grearcft emi- 
nencies of the world run generally eaft and weft, of which, take the 
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** condenfing them like alembic-heads into water^ 

* and fo (according to his opinion) by a kind of 

* external diftillation giving origin to fprings and 

* rivers; and likewile by amafTing, cooling, and 

* conftipating of them> t^rn them- into rain, by 
^ thofe means rendering the fervid dregions of the 

torrid zone habitable. 

To thefe might be added fome other ufes and 
.conveniences ^ i as tthat the hills lerve to the ge- 



ilate ingenious and learned Dr. Nicho's's account, [Con with a Theift, 
pan £. p. 191.] * To I'O no farther than our own country, all 

* our great ridges of hills in England run eaft and weft j to do the 
-* Alps in Italy, and in fornc m^aiurc the Pyrenees; fo do the 
' mou mains of the (noon in Afric, anfl fo do mount Taurus and 

* Caucafus. This, be faith, is a wife contrivance to prevent the 
' vapours, which would all run northwar!!s, and leave no rai|»s in 

* the Mediierraoean countries, 

y That the. generation of .many ,o^f the>clouds is owiqg.to the 
liilU, appears from the observations of the ingenious and learnjcd 
Dr. J 'h. ]a<.n. Scheuchzer of Zuiichy and Mr. Joach. Frid, 
Creitlovious cited by him. They obferved, at fun -fifing, divert 
clouds detach'd by thcheatof the fun, frriin fome of the tops of tht 
A'ps, etc. upon all which their obfervations, t^e cancVufion is, 

* M^rati fummam Creatoris fapientiam, qui et id quod paulo 

* ftnte^nulh nobis ufui effe vidtbatur, maximis rebus deftinaverat, 
^ adeoque ex illo tempore tiubirare ccepij oum nubes effent futurfr, 
' Si iftiufmodi montes et petrae non darentur. Hypothefi hac fUnte, 
' elucefceret permagna utilitas, imo neceffitas quam Helveticae 

* Alpes non nobis tantum accolis ied et vicinis aliis regionibils 
-4 preftant, difpenfando, quas gignunt nubetj veotot, aquan' 
Scheach. Iter. Alpin. 2. p. 20. 

P 4 QOratio^ 
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neration of minerals and metals % and that in 
them principally are the moft ufeful foffiles found ; 
or if not found and generated only in them, yet at 
leaft all thefe fubterraneous treafures are moft eafily 
come at in them : alfo their ufe to feveral nations 
of the earth, in being boundaries and bulwarks to 
them. But there is only one ufe more that I (hall 

inlifl on; and that is. 

' J' 

6. And laftly, that it is to the hills that the foun- 
tains owe their rife, and the rivers their convey- 
ance. As it is not proper, fo neither Ihall I here 
enter into any difpute about the origin of fprings, 
commonly afTigned by curious and learned philofo- 
phers. But whether their origin be from condenf- 
cd vapours, as fome think *j or from rains fall- 
ing, as others ; or whether they are derived from 



* Let us take here Ol. Mag. obferration of his northern moun« 
tains j f Montcs excelfi funt, fed pro majori parte (leriles, et aridi ; 

* in quibus fere nil aliud pro incolarum connnoditate et conlerv- 

* atione gignitur, quam inexhaufta pretioforum metallorum uberuit 
' qua fatls opulenti, feitilefque funt in omnibus vitx neceflariis, 
' foriitan et fuperfliiis aliunde ii libet conquirendis, unanimique ro- 
« bore, ac viribus, ubi vis contra haec raturx dona inttntata fuerit, 

* dcfendc-n dis. Acre enim genus hominum eft,* etc. Ol. Mat;. 
Hift. I. 6. Praef. Sec alfo Sir Robert Sibbald's Prodr. Nat. HiH. 
Scot. p. 47. 

■ Sec book I. ch^p. 3. note d pege 33. 
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the feaby wayofattradion, percolation, or diftil- 
lacionor whether all thefe caufes concur, or only 
fome, ftill the hills are the grand agent in this pro- 
digious benefit to all the earth : thofe vaft mafles 
and ridges of earth ferving as fo many huge alem- 
bics or cola in this noble work of nature. 

But be the nnodus, or the metho4 nature take* 
in this great work as it will, it is fufEcient to my 
purpofe, that the hills are a grand agent in this fo 
noble and ncceflary a work : and confequently, 
that thofe vaft maffes, and lofty piles, are not as 
they are charged, fuch rude and ufelefs excrefc- 
ences of our ill-formed globe ; but die admirable 
tools of nature, contiived and ordered by the infi- 
nite Creator, to do one of its moft ufeful works, 
and to difpenfe this great blefling to all parts of the 
earth 5 without which neither animals could live, 
nor vegetables fcarcely grow, nor perhaps minerals 
metals or fofliles receive any increafe. For, was 
the furface of the earth even and level, and the 
middle parts of it iflahds and continents, not 
mountainous and high, as now it is, it is moft 
certain there could be no defcent for die rivers, no 
conveyance for the waters : but inftead of gliding 
along thofe gentle declivities which the higher 
lands now afford tliem quite down to the fea, they 
would ftagnate, and perhaps ftink, and alfo drown 
large trafts of land. 



But 
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But indeed, without hills, as there could be nft 
rivers, fo neither could there be any fountains, or 
iprings about the earth ; becaufe if we could fup- 
pofe a land could be well watered, which I think 
not pofliblc, without the higher lands, the waters 
could find no defcent, no paflage through anycon^ 
modions out-lets, by virtue of their own gravity ; 
. and therefore could not break out into thofe com- 
modious paflages and currents, which we every 
where almoft find in, or near the hills, and feldom, 
or never, in large and fpacious planes ; and when 
we do find them in them, it is generally at great 
and inconvenient depths of the earth; nay thofe 
very lubterraneous waters, tliat aie any where met 
with by digging in thefe planes, are in all pro- 
bability owing to the hills, either near or far dift- 
ant : as among other inftances may be made out, 
from the forcible eruption of the fubtcrraneous 
waters in digging wells, in the Lower Auftria, and 
the territories of Modena, and Bologna in Italy, 
mentioned by my forenamed learned frienJ Mr. 
Ray ^ . Or if there be any fuch place found through- 
out 

^ ' Monfirur Blundc-I related to the Pariftan tcademTy what de- 

* vice the inhabitants of the Lower Auflria, (v\hich is encompaired 

* with the mountains of Stiria) arc wont to ufc to fill their well* 

* with water, lliey dig in the earth to the dt-pth of zo and 15 

< feet, till they come to an argilla [clammy eirth]-^— ——which 

* they bore through fo deep, till the waters break forcibly out $ 
which water, it is probalile, comes from the neighbouring moun- 

< tains in fubcerranc3us channels, And caHiaus obferved, that in 

many 
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put the earth, that is devoid of mountains and 
yet, well watered, as perhaps fome ftnall iflands 
may ; yet in this very cafe, that whole mafs of 
land is no other than as one mountain defcending, 
tliough unperceivedly gently, down from the mid* 
land parts to the fea, as moft other lands do $ as is 
manifcftfrom thedefcent of cheir rivers, the princi- 
pal of which in moft countries have generally their 
rife in the more lofty mid-land parts. 

And now confidering what hath been faid con* 
cefning this laft ufc of the hills, there are two or 
three afts, concerning of the divine providence, ob- 
ifervable therein. One is, that all countries 
throughout the whole world, ihould enjoy this 
great benefit of mountains placed here and there, 
at due and proper diftances to afford their leveral 
nations this excellent and moft neceflary clement 
the waters. For according to natures tendency, 
when the earth and waters were (eparated, and or- 
dered to their fcveral places, the earth muft have 

• been 

* many places of the territory of Modena, and Bologna in Itafy, 

* they make ihcmfelvci wells, by the like aitifice, &c. By th^fe 

* meant die fame Stfig. Caflina made a fountain at rhe caftle of 
« Urbin, that call up the water five font high above the level of the 

* ground.' R^'s Difc. p. 40 ubi phira. 

Upon inquiry of fome ikillful workmen, whofe bufinefs it it f 

dig wells, &c. whether they had ever met with the like cafe, 

$H theib in this note^ they told m$, they had met with it in £f- 
;.. . . ., . £^j^^ 



..J. 
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been of an even furface, or nearly fo. The fcvcral 
component parts of the earth muft have fubfided 
according to their feyeral Ipecific gravities, and at 
laft have ended in a large even, fpherical furface, 
every where* equidiftant from die centre of the 
globe. But that in Head of this form, fo incom- 
modious for the conveyance of the waters, it fhould 
be jetted out every where into hills and dales 5 fo 
neceflary for that purpofe, is a manifeft fign of ao 
efpecial providence of the wife creator. 

So another plain fign of the fam^ efpecial provi- 
dence of God, in this matter, is, that generally 
throughout the whole world, the earth is fo difpo- 
fed, fo ordered, fo welj-laid ; I may fay, that the 
mid-land parts, or parts fartheft from the fca, are 
commonly the highcft j which is manifeft I have 
faid, from the defcent of the rivers. Now, this is 
an admirable provifion the wife Creator hath made 
for the commodious paflTages of the rivers, and for 
draining the feveral countries, and carrying off the 
fuperfluous waters from the whole earth, which 
' would be a3 great an annoyaiice. as now they are a 
convenience. 

Another providential benefit of the hills fupply- 
ing the earth with water, is, that they are not only 

inirrumental 

fex, where, after thej had dug to 50 feet deep, the man in the 
well obferved the clayey bottom to fwcll and begin to feadout 

w ter 
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inftrumental thereby, to the fertility of the valleys, 
but to their own alfoj '^ to the verdure of the 
vegetables without, and to the increment and 
vigour of the treafures within them* 

Thus having vindicated the pi^fent form and 
fabric of the earth, as diftributed into mountains 
and valleys, and thereby fhown in fome meafure 
the ufe thereof, particularly of the mountains, 
which are chiefly found fault with: I have, I 
hope, made it in fome meafure^ evident, that God 

was V 

water, and ftaraping with his foot to (top the water, he made way 
for fo iuddcn and forcil^Ie a flux of water, that before he could 
get into his bucket, he was above his wade in water ; which foon 
afccnded to 17 feet high, and there flayed : and although they of^en 
with great labour, endeavoured to empty the well, in order to 
fiajih their work, yet they could never do it, but we/e forced to 
leave it as it was« 

* As the bills being higher, are naturally difpofed to be dryer 
than the valleys : fo kind nature hath provided the greater fup* 
plies of moiflure for them, fuch at Icaft of them, as do not 
afccnd above the clouds and vapours. For, bcfides the fountains, 
contin-ually watering theno, they have more dewi and rain com- 
monly than the valleys. They arc more frequently covered with 
fogs^ and by reurdiag, flopping, or comprefTlng the clouds, 
or by their greater colds condeniing them, they have larger quan- 
tities of rain fall upon them .* as I have fcu.id by a£lual experience, 
in comparing my obfervations with thofe of my late very curious 
and ingenious correfpondent, Richard Townley Efq. of Lan- 
cafhire, and fome others to be met with before, book J. chap. 2 
From which it appears, that above double the quantity oC rain 
fallcih in Lancafhire, tliat dodi at Upminftcr : the reafbn of which 

is 
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was no idle fpeftator, ^ nor unconcerned in the or- 
dering of the terraqueous globe, as the formcf 
bold charges againft it do infers that he did not 
fufFer fo grand a work, as the earth, to go unfi . 
niihed out of his almighty hand; or leave it to be 
ordered by chance, by natural gravity, by cafual 
earthquakes, &c; but that the noble ftrokes, and 
plain remains of wifdom, and power therein, do 
manifcft it to be his work. That particularly the 
hills and vales, though to a peevifh weary travel-^ 
ler, they may feem incommodious and trouble- 
fome; yet, arc a noble work of the great Creator, 
and wifely appointed by him for the good of our 
fubluminary worlds. 

And fo for all the other parts of the terraqueous 
globe, that arc prjpfumed to be found fault with by 
fome, as if carelefsly ordered, and made without 
any defign or end : particularly the diftribution of 
the dry land and waters; the laying the feveral 
ftrata, or beds of earth, ftone and other layers be- 
fore fpoken of; the creation of noxious animal?, 
and poifonous fubftances, the boifterous winds; 
the vulcanos, and many other things which fomc 

are 

i»f bccAufe Laacafhire hath more and much higher hills than Eflcx 
hath. Sec book II. chap. 5. 

* * AccutANDi fane mea fententia hie funt fophida?, qui 
* cum nondum inveuire^ ncque czponcre opera naturae queaot» 

* earn 
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are angry with, and will pretend to amend: I 
have before fhewn that an infinitely wife provi- 
dence, an almight)' hand was concerned even in 
them ; that they all have their admirable ends and 
ufes, and are highly inllrumental and beneficial to 
the being, or well -being of this our globe^ or to 
the creatures rcfiding thereon. 

So alfo for human bodies, it hath been an antr- 
cnt * as well as modern complaint, that our 
bodies are not fo big as thofe of other animals ; 
that we cannot run as fwift as deer, fly like birds, 
and that we are out-done by many creatures in the 
accuracy of the fenfes, with more to the fame pur- 
pofe. But thefe objeftions are well anf.vcred by 

Seneca 

* earn tamen inertias atque infcitis condetnnant/ etc. Galen de Uf. 
Fart. I. lo. c. 9. 

m 

• ' Vide quam iniqui fint divinorum munerurn aeftimato-^s^ 

* etiam quidam profcfli fapientir'm. Qucruntur quod non magnU 

* tudinc corf-oris arqutnms tlcphaiitcs. velocitate ccjvos lev t<te 

* aves impetu tauros; qurd foiidior fit curis bcltuis, dccenrior 
' damis, denfior urfis, moliior fibris : quod f?gacitatc nos narijm 
' canes vincant, quod acie luminum aqxiilaf, fpatio aetatis corvi 
' multa animalia nandi facilitate. £t cum quazdam ne coirc qui- 

* dcm in idem natura patiatur, ut velociratem, rorporii et vires 
'pares anamslibus habcamus^ ex divcrBs et diindcntibus bons 

* hominem non effe compofitum, injuriam vocant, et inncgll- ^ 

* gentes noilri deos qucrimonim jaciunr, quod non bona valetu- 

* do, et vitiis inexpugnabilis data fit, quod non fururi fcientk. 

* vix Qbi tcmperanc quia eoufqae impudcntiae provchartur, ut 
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Seneca ^ and will receive a fuller folution from 
what I Ihall obferve of animal bodies Hereafter^ 

But indeed, after all, it is only for want of 
our knowing thefe things better, that we do not 
admire e them enough j it is our own ignorance, 
dulncfs, or prejudice, that makes us charge thofe 
noble works of the Almighty, as defefts or blun- 
ders, as ill contrived, or ill made. 

It is therefore fitter for fuch finite, weak, igno- 
rant beings as we, to be humble and meek, and 
confcious of our ignorance, and jealous of our 
own judgement, when it thus confronteth infinite 
wifdom. Let us remember how few things wc 
know, how many we err about, and how many we 

* oaturam odcrin% quod iofradeot fumus, quod noii in aequo illis. 
ilctimus.' ficneca, de Bencf. 1. i, c- 29. 

' ' QcTANTO fatius eft ad contemplationem tot tantoramque 
^ beneficionini rcverti, et agcre gratias, quocf nos in hoc pulcber- 

* rimo doroicilio voluerunt [dii] fccundos foniri, quod terrenis 

* praefccerunt.* Then having reckoned up many of the privile- 
ges and benefits, which the gods, he faith, have conferred upon 
ut, he concludes.' Ita eft: canftimos nos habuerunt dii immor- 

* tales, habentquc. £t qui maximus tribui hones potuit, ab ipfis 

* proxtmos cotlocaverunt. Magna accepiraus nujora non cepi- 

* mus.' Sencc. ibid. 

> * Naturam maxiroe admiraberis, fi omnia ejus Opera pefluf* 

* trans.' Galen, de Uf. Pait 1. x i. conclu. 

4 

arc 
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are ignorant of: and thofe many of tliem the moft 
familiar, obvious things : things that we fee and 
handle at pleafurei yea^ our* own very bodies 
and that very part of us whereby we undcrftand at 
all, our foul. And fhould we therefore pretend 
to cenfure what God doth 1 Should we pretend to 
amend his work ! Or to advile i nfinite wifdom ! 
Or to know the ends and purpofe^^ of Jiis infinite 
will, as if we were of his council ! No> let us bear 
in mind, that thefe objedtions are the produfts not 
df reafon, but of peeviftincfsi They have been 
incommoded by ftorms and tempefts j they have 
been terrified with the burning mountains, and 
earthquakes j they have been annoyed by the noxi* 
ous animals, and fatigued by the hills j and there- 
fore are angry and will pretend to amend tliefe 
works of the Almighty. But in the word$ of St. 
Paul \- we may fay, * Nay, but O tnan, what art 

* thou that replieft agairill God ? Shall the thing 
/ formed, fay to him that formed it, why haft 

* thou made me thus ? Hath not the potter power 

* over the clay, of the fame lump, to make one 
' veffel to honour, and another to difhonour ?* If 
the Almighty Lord of the earth, had for his own 
pleafure, made this our world, more inconvenient 
for man, it would better become us to fit ftill, and 
be quiet i to lament our own great infirmities and 

Rom. ix. 20. 21. 

Vol, I. H failings. 
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. failings, which deferve a worfe place, a more in- 
commodious habitation, than we meet with in this 
elegant, this well contrived, well formed world; 
in which we find every thing neceffary for die fuf- 
tentation, ufe and pleafure, both of man, and 
every other creature here below ; as well as fomc 
whips, fome rods to fcourge us for our fins \ But 
yet fo admirably well tempered is our ftate, fuch 
an accord, fuch an harmony is there throughout the 
creation, that if we will but purfue the ways of piety 
and virtue, which God hath appointed j if we will 
form our lives according to the Creator's laws, we 
may elcape the evils of this our frail ftate, and 
find fufficient means to make us happy, whilft we 
are in the body. The natural force and tendency 

of 

* ' Neit^her arc they [noxious creatures] of lefs ufc to amend 
' our minds, by teaching us care and diligence, and morie wic. 

* And fo much the more, the worfe the things are we fee, and 

* iliould avoid. Weafcis, kites, and other mifchievious aiimals, 

* induce us to a watchfulncfs : -thiHles and moles to good hufban- 
' dry : lice oblige us to cleaulinefs in our bodies ; fpiders in our 

* houftfs ; and the moth in our cloaths. The deformity and 

* filchincfs of fwine, make them the beauty-fpot of the animal crea- 
' tion, and the emblems of all vice. The truth is, things are 

* hurtful to us only by accident; that is not of ncceflfity, but 

* but through our own negligence or miftake. Houfts decay 

* corn is blalled, and the weafel breeds in malt, fooneft tow^d the 

* fouth, Be it fo, it is then our own fault, if we ufe not the means 
whiph nature and ^rt hath provided agiinfl thcfc inconveniences.* 
Grew's Cofmbl. ch. 2, fedl. 49, 50. 

' No . 
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of our virtue, will prevent many of the harms \ 

and the watchful providence of our almighty bene- 

faftor, will be a guard againft others; and then 

nothing is wanted to m^e us happy, as long as 

wc are in this world,' there being abundantly 

enouffh to entertain the minds of the moft contem- 

plative; glories enough topleale the eye of the moft 

curious and inquifitive j harmonies and concerts of 

nature's own, as well as man's making, fufHcient 

to delight the ear of the moft harmonious and 

miifical J all forts of pleafant guftos to gratify the 

tafte and appetite, even of the moft luxurious ; and 

fragrant odours to pleafe the niceft and tendereft 

fmell ; and in a word, enough to make us love 

and delight in the world, rather too much than 

too little, confidering how nearly wc are allied to 

anodier world, as well as this. 



^ NoN eft gemendusy nee gravi urgendus nece, 

Virtute quifquis abftulic fatis iter. 

Senec. Hcrcul. Oct. Aft. 5, Car.- 1833. 



NuNQUAM Stygias fertur ad umbras 
laclvta virtus. 



Id. Ibid. Car. 198. 
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BOOK IV. 



OF ANIMALS IN GENERAL. 



IN the iaft book, having furveyed the earth ic- 
felf in particular, I Ihall next take a view of 
the inhabitants thereof; or the feveral kinds of 
creatures \ that have their habitation growth or 
fubfiftence thereon, 

I 

These creatures arc cither fenfitive, or infenfi- 
tive creatures. 

In fpeaking of thofe endowed with fenfe, I fliall 
confider. 

I. Some 

* pRiNcmio cQBlum ac terras, compofque liqucntw. 
Lucentemque globum luDae, Titaoiaque aftca 
Spiritus intus alir, totamque infufa per artus 
Mem agicat moleniy et magno fe corpore mifcct- 

Xnde 
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I. Some things common to them all. 



II. Things peculiar to their tribes. 

I. The things in common^ which I intend to 
take notice of are thefe ten. 

1. The five fenfes, and their organs. 

2. The great inftrument of vitality, refpiration. 

3. The motion, or loco-motive faculty of 
animals. 

4. The place in which they live apd^ aft. 

5. THE/balance of their numbers. 

6. Their food. 

7 . Their cloathing, 

8. The III houfes, nefts, oir habitations. 

9. Their methods qf felf prefervation. 

10. Their generation and confervation of their 
fpecies by diat mean^. 

Inde hominiimi pecydumqu^ genius, vitzeque volantuni, 

£t qux marmoreo fere monftra Tub xquore pontus, 

Igneus eft illis vigor, ec coeleHis grigo 

Scniinibus. Virg. ^n. L. 6. Carm. 724. 

H3 ' CHAP. 
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C H AP I. 



OF THE FIVE SENSES IN GENERAL. 



^ I ''HE firft thing to be confidcred, in coni- 

^-*- mon to all the fenfitive creatures, is, their 

faculty of feeing, hearing, fmelling, taftirig, and 

feeling; and the organs miniftering to thefe five 

f^nfes, together with the exadt acconnmodation 

of thofe fenfes, and their organs, to the ftate 

and make of every tribe of animals ™. The 

confideration of which particulars alone, were 

there no other demonftrations of God, is abundantly 

/fufficient to evince the infinite wifdom, power 

. and goodnefs, of the great Creator. For, who 

can but ftand amazed at the glories of thefe 

works ! at the admirable artifice of them ! ajid 

"» * Ex fcnfibus ante cxtera homini ta£^us, delude gufta- 

* tus : reliquis fuperatur a muitis. Aquiiae clarius cernunc : 

* vultures fagacius odorantur, liquidins audiunt talpa* obrur» 
' terra tarn dcnfo atque fuido naturae elcmcaco.' Plin. Nac 
HiH. L 10. c 69. 

at 
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at their noble. ulc and performances! For, fup- 
pole an . animal, as fuch, had breath and life, 
and could move itfclf hither and thidiers yet 
how could it know whither to go, what it was 
about, where to find its food, how to avoid thou- 
fands of dangers ", widiout fight ! How could 
man, particularly, view the glories of the heavens, 
furvey the beauties of the fields, and enjoy the 
pleafure of beholding the noble variety of di- 
verting objedts, that do, above us in the heavens, 
and here in this lower world, prefent themfelves 
to our view every where ; how enjoy this, I 
fay, without that admirable fenfe of fight ° ! How 
could alfo the animal, without fmell and tafl:e, 
difl:inguilh its food, and difcern between whol • 
fome and unwholfome; befides the pleafures of 
delightful odours, and relifhing guftos ! How, 
without diat otlier fenfe of hearing, could it 
difcern many dangers diat are at a diftance, un- 
derftand the mind of others, perceive the harmo- 
nious founds of mufic, and be delighted with 
the melodies of the winged choir, and all the 

■ * Subjacent oculi, pars corporis prctiofiflima, ct qui lucis 
' ufu vitam difiinguuDt a morte. Plin. Nat. Hifl. 1. i i.e. 37. 

• * Focminae aliquae Mcgarenfcs folis oculis difccrnere va- 
' lebant inter ova quae ex gallina nigra, et qux ex alba nata 
* funt, is what is affirmed, how truly I know nut^ by Grimald; 
de Lumin. ct Color. Fr. 43- Sc£b. 6o* 

H 4 reft 
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reft of harmonics the Creator hath provided for 
the delight and pleafure of his creatures ! And 
laftly, how could man, or any other creature, 
diftinguilh pleafure from pain, health from fick- 
nefs, and confequently be able to keep their 
body found and entire, without the fcnfe of 
feeling ! Here, therefbre, we have a glorious 
ceconomy in every animal, that commandeth ad- 
miration, and deferveth ouf contemplation : as 
will better appear by coming to particulars, and 
diftinftly confidering the provifion which the 
Creator hath made for each of thefe fenfes. 



CHAP. 
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OF THE EYE, 



FOR our clearer proceeding in the confider- 
ation of this noble part ?, and underftand- 
ing its (Economy, I Ihall confider, 

1. The form of the eye. 

2. Its fituationin the body. 

3. Its motions. 

4. Its 

^ * In diiTeflioDibus anatomlcis vix aliquid admirabiliu*, 
' aut artificiofius flru£lura oculi humaniy meo quidem judicio^ 
* occurrit : ut merko, per cxcellentiam, Creatoris appcllctur 
^ miraculum.' Gul. Fjbr. Hildao. Cent. 2. obferv. i. 

1 

So like wife that accurate fuxreyor of the eye, Dr. Briggt, 
ftUoCc Opthalmograpby I have met with iince ray penning this 

pajT 
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4. Its fize. 

5. Its number. 

6. Its parts. 

7. The guard and fecurity nature hath provid- 
ed for this fo ufeful a part. 

As this eminent part hatli not been preter- 
mitted by authors, that have made it tlieir parti- 
cular defign and bufinefs to fpeak of the works of 
God J fo divers of the aforefaid particulars have 
been touched upon by them. And therefore I 
fliall talce in as little as poflible of what they 
have faid; and as near as I can, mention chiefly 
what they have omitted. And, 

I. For the form of the eye j which is for the 
moft part globulus, or fomcwhat of the fphe- 

roidal 



part of my furvey. His charafter of this curious piece of God's 
work is, * Inter praecipuas corporis animati partes, qbae magni 
' conditoris nodri fapientiam oflendunt, nulla fane reperitur, 
' qux majori pom pa elucct quam ipfe oculus, aut quae elegan- 

* tiori forma, concinnatur. Dum enim aliae partes vel minor! 

* fatellitio (lipantur, vel in (antam venuflatem baud alTurguut ; 
' ocelli peculiarem honorcm et decus a fupremo numine efflatum 

* refcrunt, ct nunquam non (lupendx fux potentias chara£tercs 
' reprsefcntant. Nulla fane pars tarn divino artificio et ordine,' 
Sec. cap. I* fecb. i. 

Ix 



« 



OF THE EYE 



123 



coidal form, which is far the more commodi- 
ous optical form, as being fitteft to contain the 
humours within, and to receive the images of 
obje£ts from without s. Was it a cube, or of 
any multangular form, fome of its parts would 
lie too far off *", and fome too nigh thofe lenticu- 
lar humours, which by their refradions caufe 
vifion. But by means of the form before- men- 
tioned, the humours of the eye are commodi- 
oufly laid together, to perform their office of 
refraftion ; and the retina, and every other part 
of tliat little 4arkened cell, is neatly adapted re- 
gularly 

» It is a good reafon, friar Bacon afligns for the fphxrici- 
ly of the cvc : Nam fi cflci planae figurat, fpecies rei majo- 

* ris oculo non poffct cadere perpendiculariter fuper eum— 
' Cum ergo ocuius videt magna corpora, ut fere quartam coeli 

* uno afpe6lu, manifcflum eft, quod non poceft cffe planae figurae 

* ncc alicujus nifi fphxricz, quoniam fnpcr fphacram parvam 

* poifunt cadere perpcndicularcs infinitae, qua a magno corpoie 

* vcniunt, et tcndunt in centrum fphxrae : tt fie magnum corpus 

* potcft ab oculo parvo videri.' For the demonftrarion of 
which he hath given us a figure. Rog. Bacon. PcifpcdV. Hill. 
4. cap. 4. 

Dit. Briggs f^ith, * Pars antica, [five cornea] ccnvexior eft 
poftica, hac enjm ratioae radii melius in Pupillam dciorquentur, 

* et oculi fundus ex altera parte in iriajorcm (propter imaginU 
f renim ibidem deiineandos) expanditur.' Ibid. ic£b. 2. 



' Suppose the eye had the retina, or back part, flat for 
the rcccpiion of the images, as in Fig. i. ABA j it is manifeft 
that if the extremes of the image A A were at a due focal diftance, 

the 
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gularly to receive the images from witl:put, and 
to convey them accordingly to the common fen - 
fory in the brain. 

To this we may add the aptitude of this 
figure to the motion of the eyci for as it is 
neceffary for the eye to move this way, and that 
way, in order to adjuft iifelf to the ohjcfts it 
would view ; fo by this figure it is well prepared, 
for fuch motions, lb that it can with great fa* 
cility and dexterity direft itfelf as occafion requires. 

And as the figuie, fo no lefs commodious is 

2. The (itvi^tion of the eye^ namely, in the 
head % the moft eredk, eminent part of the body, 
near the moft fenfible vital .part, the brain. By 
its eminence in the body, it is prepared to take-in 

die 

ihc middle B would too be n'gh the cryftallinc, and confequcnt- 
ly apptar confufed and dnii ; but ail pans of* the retioa lying 
at a due focal ditUnce from the crydallioe, as at A C A, thrrc- 
forc the image painted thereon is feen diftin£l and clear. Thus 
in a daik room, wiih a lens at a hole in the window, (which 
Sturmius calls hts artificial eye, in his Excrcii. And one of 
which he had made for his pupils', to run anv where on whtcis) : 
ill this room, 1 lay, if the paper that receiver the images be 
loo nijjh, or too far off the lens, the imaije will be confufed and 
dim ? but in ihe focus of the glafs, diftinft, cltaj;^, and a plca- 
faut figlit; 



» < 



Bh^mmyjs tracTuntur capita abcffc, ore et oculis pcftorc 
* ofTixis.' -Vlin, Nat. Hid. I. 5. c. 8. * Occidenicm verfuj . 

quol'dam 
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the more obje£ts S And by its Ctuation in the 
hcad> befides its proximity to the brain , it is in 
the moft convenient place for defence and iecurity^ 
in the hands, it might indeed (in man) be render- 
ed more eminent than the head^ and be turned 
2bom here and there at pleafure: but then it 
would be expofed to many injuries ^in that ac- 
tive part, and the hands "^ rendered a lefs aftive 
and.ufeful part. And the like may be faid to 
its fcite in any other part of die body, but 
whe^e -it is* But in the head, both of man, 
■ and other animals, it is placed in a part that 
feems to be contrived and made, chiefly for the 
aftioh of die principal fenfeS. 

Another thing obfervable in the fight of the 
eye, is the manner of its fituation in the head, 
in the^ forepart or fide-part thereof, according 

* quofdaro fine cervice oculos in humeris habemes. lb. 1. 7. c. t. 
From thefe, and other Cuch like fables, in this lad cited chap. 
. ter of t^iiny, no doubt our famous romancer Sir J. Maiidcville 
had his romaDtic ftories related in his travels. 

' Seb^ book V. chap. 2. 

^ Galen dcfcrvcs to be here confulccd, who in his book 
De Ufa Partium, from many confidcrations of the h-ind, iuch 
as what is here mentioned, as alfo its ftru6ture, lice, and ufe 
largely proves ajd reflcdls upon the wifdom and providence cf 
the conrrircr and maker of that part. 

to 
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I 

to the particular occadons of particular animals. 
In man, and fome other creatures^ it is placed 
to look direftly forward chiefly ; but withal it 
is fo ordered, as to take in near the rnilphere 
before it. In birds, and fome other creatures, 
the eyes are fo feated, as to take in near a whole 
iphere, that they may the better feck their food 
and efcape dangers. And in forfic creatures, 
they are feated fo as to fee beft behind them "" 
or on each fide, whereby they are enabled to fee 
their enemy that purfues them that way, and fo 
make their efcape. 

And for the affiftance of the eyes, and fome of 
the other fenfes in their aftions, the head is 
generally made to turn here and there, and move 
as occafion requires. Which leads me to 

The third thing to be remarked upon, the 
motions of die eye itfelf. And this is generally 
upwards, downwards, backwards forwards, and 
every way ^, for the better, more cafy, and dif- 
tinft reception of the vifual rays. 

^ Thus in hares and conies, their eyes are very protuberant 
and placed fo much towards the (ides of their heads, that their 
two eyes take in nearly a whole fphere : whereas in dogs, that 
purfue them the eyes are fct more forward in the head, to look 
that way more than backward. 

^ ' Sed lubricos oculos fecit [Natura] et mobiles, ut ct dc- 
dinarent fiquid noceret ; et afpeftum, quo rcllcnt, facile con- 
* vencrcnt.' Cic. dc Nat. Dcor. I. 2. c. 57. 

BlTT 
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But where nature any way deviateth tram this 
method, cither by denying motion to the eyes 
or the head % it is a very wonderful provifion Ihc 
hath made in the cafe. Thus for a remedy o( 

* * The eyes of fpiders, (in fome four, in fome fix, and 

* in fome eight) are placed all in the fore-front of their head, 
' (which is round, and without any neck) all diaphanous and 

* tranfparenr, like a locket of diamonds, &c. neither wonder 

* why providence ihould be fo anomalous in this animal, more 

* than in any other we know of. For, x. Since they want- 
^ ing a neck, cannot move their head, it is requifite that defe6b 

* ihould be fupplied by the multiplicity of eyes. z. Since they 

* were to live by catching fo nimble a prey as a fly is, they 

* ought to fee her" every way, and to take her per fal turn, as they 
' do, without any motion of the head to difcover her : which 

* motion would have (cared away fo timorous an infed^.' Power's 
Microf. Obfcrv. p. 11. 

* The eyes of thecameleon refemble a lens, or convex gfafs, 

* fct in a verfatile globular focket, which Ihe turneth backward 

* or any way, without moving her head ; and ordinarily the 

* one a contrary, or quite different way from the other/ 
Dr. Goddard in Phil. Tranf. N*' 137. 

* But what is more extraordinary in this motion [of the Came- 

* Icon's eye] is to fee one of the eyes move, whilft the other re- 
' mains immoveable; and the one to turn forward, at the fame 

* lime that the other looketh behind $ the one to look up to the 
' iky, when the other is fixed on the ground. And thefe motions 
' to be fo extreme, that they do carry the pupilla under the crcft 
/ which makes the eye-brow, and fo far into the canthi, or cor*> 

* ners of the eyes, that the fight can difcern whatever is done 
' juft behind it, and dire6kly before, without turning the head, 

* which is fattened to the (houlder. Mem. for a Nat. Hifl. in 
Anat. Diir.tParis,Difr.C of Camel, p. 22. 

s 

this 



IIZ 



Of THE EYT. 



this incdnvcnicnce, in fome creatures their dyes 
arc fet out at a diftance from the head , tobc 
ciJTCumvolved here and there; or, one this^ the 
other that way at pleafure. And in creatures, 
whofe eyes are without motion, as in divers in- 
feftsj in this cafe, either they have more than 
two eyes, "or their eyes are nearly two protuberant 
hcmifpheres, and each hemifphere often confift- 
ing of a prodigious number of other little Seg- 
ments of a fphere ^. By which means thofc 
creatures are fo far from being denied any be* 
nefit of that noble and moft ncceflary lenfc of 
fight that they have probably more of it than 
other creatures, anfwerable to the rapidity of their 
flight, and brifk motion ; and to their inquefts 
after food, habitation, or repofitories of generation, 
or fuch other neceflity of t^e animal. 

44 Another admirable pfovifion in the eye 
is, its fizci in fome animals large, in fdrnt 

y Snails fcn4 out their eyes at a diftance, they being con- 
uiocd in their four horns, * like atramcntolis fpots, fitted (to 
* the ends of their horns, or raiher to the endt of thofc black 
< filaments or optic ne.ves, which are Ihcaihcd in their horns/ 
as Dr. Power wordrth ir, Obf. 31 p 36. So the ingenious 
Dr. Lifter, Excrcit, Anat. Cochl. ct Limac 

* ViD. i 8.C. 3 note (a), page 369. 



little. 
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little. It would be endlefs here to enumerate 
particulars; as thofe of quadrupeds, birds^ in- 
kUsy and other terreftrial animals. And as for 
filhes, they will fall under another part of my 
furvey. 

I SHALL dierefone only take notice of its fize 
in one creature^ the mole \ As the habitation 

I of 

■ Severinus is of AriftotleSy Pliny's, and Alb. Magnus's 
opinion, that the mole, hath no (ight ; G. Seger denies any hu- 
mour to be therein, but thinks they may probably fee, becauft 
nature made nothing in vain. But Borrichius faith, their eyes 
have * appendicuiam nerveam in cerebrum euntem, cujus bene- 

* ficio globuli illi [the little eyes] extra pellem facile poterant 
' ezferi, retrabique pro arbitrio In illis oculorum globulis 

* humor aqueus copiofe fatis natabat; caeterorum non nifi tenue 

* veftigium.' Blaf. Anat. Anim. c. 35. 

* £t quoniam natura hoc vitae genus ipfi deftinavit, etiam per* 

* quam exiguos oculos dedit eo confilio, ut ii, ^pretiofiifima oor* 

* poris pars, a terras pulvere ne affligerentur. Ii infuper pilis 
' te^i, &c. Humores illis oculis infunt, et tynica nigra, uvea 
< fe prodit. Ad hos tramite alio nenrus venit.* Schneider ia 
Blaf. ibid. 

Some time fince I made divers accurate difleftions of the 
eyes of.Moles, with the help of microfcopes, having a doubc 
whether what we take to be eyes, were fuch or no. And up* 
on a ftriQ fcrutiny I plainly could diftinguiih the vitreous and 
cryftalline humours, yea, the ligamentum ciiiare, and the atra- 
mentaceous Mucus. The pupil I could manifeftly difcern to 
be round, and the cornea copped, or conical : the eye is at a 
great diftance fron^ the brain, the optic serve fcry (lender a^4 
Vol. I. l«ng 
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of that uncouth animal is wholly fubterraneoa^ 
its lodging, its food, its exercifes, nay, even all 
its paflimes and pleafures, are in thoie fubter- 
raneous recefTes and pafTages, which its own in- 
duftry hath made for itfelf; fo it is an admir- 
able provifion made in the fize of the eye of that 
little creature, to anfwer all its occafions, and, 
u the fame time, to prevent inconveniences. 
For, as a little light will iuffice an animal liv- 
ing always under ground j fo the fmalleft eye 
will abundantly fupply that occafion. And as 
a large protuberant eye, like that of other ani- 
mals, would much annoy this creature in its 
principle bufinefs, of digging for its food an(i< 
paflagej to it is endued with a very fmall one 
commodioufly feated in the head, and well fen- 
ced and guarded againft the annoyances of the 
earth 

loBg, rtachiBg from the eye through the iatermediste icihp^ 
iiid fo pafleth to the brain, along with the pair of nerves reach- 
ing CO the nofe, which are much the largeft that are in all the 
animal. Thcfe creaturet, I imagine, have the faculty of with« 
drawing their eyes, if not quite mto tBe head, as fnails, yec 
more or kfs within the hair, as they hare more or lefs ocoi* 
ftoa to ufe or guard their eyes. 

Galen faith, moles have eyes, the cryftalline and Titreottt 
humours, encompalTed with tunics. De Uf. Part. 1. 14. c. 6« 
So accurate an anatomift wai he for hit time. 

5 An- 
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5. Another thing remarkable in thils nobte 
part of animals, is, its number; no lefs than 
two ^, in any inAance that I know of; and in 
feme Animals^ more^ as I have already hint« 
cd^ 

Now, this is an admirable provifion ; firft, for 
the convenience of taking in the larger angle, 
or fp^ce: and in the next place, the animal 
is by this provifion, in fome meafure, prepared 
for the misfortune of the loft of one of thcfe 
noble, and neceflary organs of its body. 

But then befides all this, there is another 
thing confiderable in this multiplicate number of 
the eye ; and that is, that the objeft, leen is 
not multiplied as well as the organ, and appears 
but One, though feen with (wo or more eyes **. A 

I z manifeil 

^ Pliny tells us, oJF a fort of heron with but one eye, but 
it was only by hear-fay. ' Inter aves ardeolanim genera, quo* 
* leucos vocant, altero oculo carere tradunt.' Nat. Hift. 1. 11 
c. 37. So the king of the Nigrae that hath but one eye, and 
that in his forehead. 1. 6. c. 30. Which fables I. take notice 
of more for the reader's diveriion, than any truth in them. 

* SwPRA, note (x) page 127, 

* Tn% ihoft celebrated anatotniUs differ greatly tiboMt thfe 
teafoti, why ^t fee not double with two ^yes. This Galen, 
ind Others afttr him, gefterally thought to be from a coalitiote 
<sr deciiflgtion •£ the optic nenret^ behind the os fphenoides* 

But 
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mailifcfl: fign of the infinite (kill of the contriver 
of this io noble a part^ and of die exquifite art 
he employed in the formation thereof. But the 
defign and (kill of the infinite workman will be(t 
be fet forth by, 

6. SuR* 

But whether they decuflate, coalefce, or only touch one ano- 
ther> they do not well agree; The Bartholines exprefly aflert 
they are united, ' Non per (implicem eontafhrm vel interfe£tio«- 
' nem in homine, fed totalem fubantia confufionem.' Anat. 
1- 3. c. &. And whereas Vefalius, and fbme others, had found 
fome inftances of their being difunited ; t^ey fay, * Scd in pie- 
* rifque ordinarie confunditur inurior fubftantix, ut accurata dif* 
< quifuione deprchendi. 

But our learned Dr. Gibfon (Anat. 1: 3. c. 10.) faith, they 
' are united by the clofeft conjun£lion, but not confufion of their 
« fibres.' 

But others think the rea(bn is not from any coalefcenee 
contact, or crolTing of the optic nerves, but from a fympathy 
between them. Thus monfieur Cartes is of opinion, that the 
fibrillx, conftituting the medullary part of thofe nenres, being 
fpread in the retina of each eye, hav<e each of them correfpond- 
ing paru in the brain; fo that when any of thofe fibrillae are 
ftruck by any part of an image, the correfponding part of the 
brain are thereby affeAed, and the foul thereby informed, &c. 
But fee more hereafter under note (^), page 148. /rom Cartet 
himfeif. 

Somewhat like this is the notion of our judicious Dr. Briggs, 
who thinks the optic nenres of each eye, coniift of homologous 
fibres, having their rife. in the thalamus nervorum opticonmiy 
and thence continued to both the retinae, which are made of 

them 



I 
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6. Surveying the parts and mechanifm of 
this admirable organ, the eye. And here indeed 



them ? and fiuther, that thofc fibrillae have the fame paralle* 
lifm, teniioiiy etc. in both eyes ; and confequently^ when an 
image is painted on the fame correfponding^ fympathizing part* 
of each retina, the fame eflfcfls are produced, the fame notice 
or information is carried to the thalamus, and To imparted to 
the foul, or judging faculty. That there is fuch an 'o^o.oira^«« 
between the retina, &c, he makes very probable, from the en- 
fuing of double vifion upon the interruption of the parallelifmof 
the eyes J as when one eye is depreffed with the finger, or their 
If mphony interrupted by difeaie, drunkennefs, &c. And laft- 
ly, that fimpb vifion is not made in the former way, viz. by 
a decttflation or conjun£l:ion of the optic nerves, he proves, be- 
caufc thofe nerves ; but in few fubjcfti dccuffated, and in none 
conjoined otherwife than by. a bareconta£^, which is particularly 
manifeft in fiflie^; and in fome inllances it hath been founds 
that they have been feparated without any double vifion enfvi« 
ing thereupon. Vide Brig. Ophthalmog. cap. 11. and 5. and 
l^ov, Vif, Theor. paffim, 

■ 

What the opinion of our juftly eminent Sir Ifaac Newton ia 
tnay be feen in his Optics, Qu. 15. ^ Are not the fpecies of 
' objects feen with both eyes, united where the optic nerves 
' meet before they come into the brain, the fibres on the right 

* fide of both nerves uniting there ? &c. For the optic nerves 
' of fuch animals as look the fame way with both eyes, (as of 

* men, dogs, (heep, oxen, &c.) meet before they come into 

* the brain : but the optic nerves of fuch animals as do not 
< look the fame way with both eyes, (as of fifhes, and of the 

* cameleon) do not meet, if I am rightly informed.' Newt. 
Opt. Q^. u- . 

I 3 6 Sua. 



^34 <>F THE £YE 

we cannot but Hand amazed, when we view its 
^dniirable fabric, and confider the prodigious 
cxaftnefs, and the exquifite fkiU employed in 
every' part miniftering to this noble and neceflary 
fenfe. • To pals by its arteries and veins, and 
fuch other parts common to the reft of 
the body, let us caft our eye on its mufdes. 
Thefe we fhall find exactly and neatly placed 
for every motion of the eye. Let, us view 
its tunics, and thefe we fliall find fb ad- 
mirably feated, fo well adapted, and of fo 
firm a texture, as to fit every place, to aniwer 
every occafion, and to be proof againft all com« 
TDon inconveniences and annoyances. Let us 
examine its three humours and thefe we fliall 
find all of exquifite clearnefs and tranfparency, 
fpr an eafy admilTion of the rays: well placed 
for the refradling of them, and formed, partic- 
ularly tbe-cryftalline humour, by the niceft laws 
of optics, to coUeft the wandring rays into a 
point. And, to name no more. Jet us look into 
its darkened cell, where thofe curious humours 
lie, and into which the glories of the heavens 
and the earth are brought, and exquifitely pifturcd ; 
and this cell we fhall find, without, well pre- 
pared by means of its textiue, aperture, and 
colour, to fence off all the ufelefs or noxious 
rays; and within, as well coated with a dark 
t^gument^ that it may not refle£t> diflipatej or 

any 
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Uif way confufe or difturb the beneficial 
rays *• 

But to defcend to particulars, alduMigK it 
would be a great demonilration of the glory 
of God, yet would take up too much time, and 
hath been, in fome meafure, done by others that 
have written of God's works. Faffing over there- 
fore what they have obferved, I ihall, under each 
principal part, take a tranfient notice of ibmo 
things they have omitted, or but flighdy Ipoken 
of. 

And my firfl: remark fhall be concerning the 
mufcles of the eye, and their equilibration. No^^ 
thing can be more manifeftly an aft of con- 
trivance and defign, than the mufcles of the eye, 
admirably adapted to move it any, and every 
way; upwards, downwards, to this fide or that^ 
or how&ever, we pleafe, or there is occafion 
lor, lb as to always keep that parrallelifm of the 

* ' Nigra eft [uvea] ut radios, ab oculi fundo ad anterio- 
' rem ejus partem reflexos, obumbret; ne hi, ut ait clar. Car- 
* tefius, ad oculi fundum retort! ibidem confufam vifionem eiii- 
' cerenr. Alia forfan ratio liujus nigredinis ftatuatur, quod radii 
' in vifione fuperflui, qui ab objeftis lateralibus proveniunt hoc 
' ritu abforbeantur. Ira enim e locoobfcuro interdiu obje£fai op« 
' time intuereur, quia radii tunc temporis circtimful» lumine noa 
^ dilttUAtur/ Brigg*! Opbthal. cap. 3. ie&. 5. 

1 4 eye 
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eye, which is neceflary to true vifion. For "the 
performance of which fervice, the form, the pofi- 
tion, and the due llrength of each mufcle, is 
admirable. And here I might inftance the pecu-- 
liar and artificial ftru6hire of the trochlearis, and 
the augmentation of its power by the trochlea ^ ; 
the magnitude and ftrengdi of the attoUent 
mufcle, fomewhat exceeding that of its antagonift ; 
the peculiar mufck, called the feventh, or fuf- 
penfory mufcle, «, given to brutes, by reafon of 

the 

' * Admirandum Dei artificium ex dWerforum aniroalium, 
r comparatione indies evadit manifeftius. Mirantur omnes troch- 

learem in oculis hominum et quadrupedum, et quidem jure : fed, 
f admirationem omnem fuperat, qaod fine trochlea ocolum mo-. 
' Tens in avibus novum genus trocblex longe artificiofius niGti- 
' tandi membranae dederit. ' BlaH An, Ani. p. 2. c. 4 ex 
Stenon.' 

[MuscuLUM Trochlearem] ^ per intermediam trochleam tni« 
' du£lum, nunquam intueor, quin admirabundus mecum, 'O QUsp 

Sturmii £xer. Aca. 9. de Vif. Org. et Rat. c. 3. fe£^. 4* p. 446 

I Observare eft quod quadnxpedes qui oculos in terrain 

' pronos, ac pendulos genint, mufculum peculiarem babent, quo 

' oculi globus fufpenditur— -^Hoc mufculo, bos equus, ovis, ie-* 

' pus» porcus, &c. praediti funt : hoc etiam canis inftruitur, fed 

< alio mo do conformatum habet.' Wil. de Brut. An. p. 1. c. 15. 

Op this opinion alfo was Banholiney Anat* 1, 3* c 8. and 
divers other eminent anatomifls^ 



But 
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die prone pofture of their bodies, and frequent 
occaiions to hang down then- heads : and I might 
fpeak alfo of the peculiar origin and infertion 
of the lower oblique mufcle \ which is very 
notable, and many other things relating to thefe 
parts; but it would be tedious to defceiid too 
much to thofe admirable particulars. And there- 
fore to clofe up thefe remarks, all I fliall farther 
take notice of, fhall be only the exquifite e- 
quilibration of all thefe oppofite and antagonift 
mufcles, affefted partly by the equality of the 

ftrength -, which is the cafe of the adducent and 

abdu- 

But Dr. Briggt is of opinion that the adnata, and^the other 
mufcles fufficiently anfvirer ail thofe ends afcribed to that mufde 
by former anatomifisy and thinks < probabilius itaque eiTe hunc 
* mufculum nervi optici a^ionem, per yices, conBrmare, ne a 
< prono brutorum inceflu et copiofo affluxu humonim debiiitetur.' 

Ophihal. c a; fe£t. <• 

The mufculus fufpenibrius being in the porpufs, as well aa 
brutes, Dr. Tylbn thinks the ufe of it is not to fufpend the bulk 
of the eye» but rather by its equal contra£^ion of the fclerotis to 
render the l^all of the eye more or iefs fpherical, and fo fitter 
for vifion. Tyfon's Anat. of the Porpufs, p. 39. 

^ * MuscULUS obliquus inferior oritur a peculiari quodam 

* foraroine in latere orbitae ocularis fafto, (contra quam in c«- 

* teris, &c.) quo fit ut ex una parte a mufculo trochlear! tx 
f altera vero ab hujus mufculi commodiffima pofitione, oculua 

* in atquilibrio quodam conftitutus, irretorto obtutu verfus ob* 
< je£U feratur, nee plus jufto accedaf rerfus internum ezter* 

* numte 
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fb4u€ent mufcks ; partly by their peculiar ntngM^ 
or the addition of the trochlea^ which is the cafe 
of the oblique mufcks '; and partly by the 
natural pofture of the body, and the eye, which 
is the cafe of the attoUent and depriment mufcles*. 
]}y this £> curious and exa£b a libration, not 
only unfeemly contortion, and incommodious 
vagations of the eye are prevented, but alio k 
is able with great readinefs and exai&nefs to apply 
itiielf to every objed. 

As to the tunics of the eye, many things mi^t 
be uken notice of the prodigious finenefs of the 
arachnoides, the acute fenfe of the retina, the de-> 

licare 

' numve canthum ; quar. quidem libratio omnino nulla fuiflet 

* abfque hujus mufculi peculiari origixutione (cujus ratio omnes 

* hujufque anatomicoi latuit.)' And fo this curious anatoroift 
goes on to (hew fanher the ftupendous artifice of the great Cre- 
ator in this pofition of the oblique mufcles.* Brigg's Nora Vif. 
Theor. p. ii. meo libro. / 

^Besides thofe particular . motions ivhich the eye recelyes 
from the oblique mufciesy and I may add its libration alfo in 
fome meafure, fome anatomifts afcribe another no lefs confider* 
able ufe to them ; namely, to lengthen and (horten the eye, by 
l^ueezing and compreffing it, to make it correfpond to the di* 
fbmces of all object, according as they are nigh or far off! 
Thus the ingenious Dr. Keil ^ * The aqueous humour being the 
^ thinntft and moft liquid, eafily changeth its figure, when either 
' the ligamentum ciliare contrails, or both the oblique mufbles 
< fqueeze the middle of the ball of the eye, to render it oblong 

' whea 
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ncate traniparency of the cornea \ and the Qnn 
and ilrong texture of that and the fclerotica top; 
and each of them, in theie and every other it- 
fpe&, in the moil accurate manner adapted to ^e 
place in which it is, and the bufinefs it is there 
to perform. But for a fampk, I fliall only tal^e 
notice of that part of the uvea which mak^ 
the pupih It hath been obferved by othei^j 
particularly by our honourable foiihder ^ that as 
we are forced to uie various apertures to ovr 
optic glafles, fo nature hath made a far more 
complete provifion in the eyes of animals, to 
ibut out too much, and to admit fufficient lighi^ 
by the dilatation and cdntradion of the pu« 
pil "^. But it deferveth our efpecial remark, that 

thefe 

' when obje^ls are too near as.' Keil's Anat. chap. ^ CeGL ^, 
See note (m), below, 

^ ' Q^ts vero opifex praeter naturam> qua nihil poteil eije 

' callidias, tantam folertiam perfequi potuilTet ip fenfibus? qiia 

' p^imum oculos membranis tenuiffimis veftivit et fepfit $ qqas pri- 

' mum perlucidas fecit, ut per eas cemi pottet .- firmas autem, Qt 

continerentur.' Cic. de Nat. Deor. I. >• c 57. 
4 

'Boyle ofxFioal Caufes. 

'» It si e«ry to be obferved, that the pupil opcneth in dark 

places I as alfo when we look at far diflant objeAs, but ooiW' 

rafb by an incirsafe of light, and when the objcAs an nigh. 

"This motion of the pupil, fome fay, is efie6ted by the circular and 

ftrai 
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thefe pupils ar6 in divers animals of divers forms, 
according to their peculiar occafions. In fome 
particularly in man, it is round; that being 
the moft proper figure for the pofition of our 
eyes, and the ufe we make of them both by 
day and night. In fome other animals it is of 
a longifh form; in fome tranfverfe **, with its 
aperture large, which is an admirable provifion 
for fuch creatures to fee the better laterally, 
and thereby avoid inconveniences, as wcU as help 

flrait fibres of the uvea, and fonie attribute it to the Ugamentum 
cilHare. Yet I have no great doubt but that they both concur in 
that aftion, and that the Ugamentum ciliare doth, at the fame 
time the pupil opens or ihutt, dilate ox comprefs the cryftalline 
and bring it mgher unto, or carry it farther oflf t;hc retina. For 
the ilrufture of the Ugamentum ciliare, and its two forts of fibres^ 
drawn with the help of a microfcope, I IhaU refer to Mr, Cow** 
per's Anat. T. ii« 

• < In bove, capra, equo, ove, et quibufdam aUiis eUiptica 

* eft [pupilla] ut eo magis in hifce forfan animalibus, quz pro^ 

* no inceiTu vi£bum in agris quxritant, radios laterales ad mahi 

* et incommoda utrinque devitanda admittat. Brigg'sOph. c. 7, 
fea. 6. 

< HoMiNi trtStOf aliifque, &c. caput, erigere, et quaqaaverfiis 

* circumfpicere foUtis, plurima fimul obje£U, turn fupra^ turn in« 

* fira, turn e latere utroque ■ ■ vifu ezcipiuntur ; quapropcer ocu- 

* Us pupilla rotunda efle debe t Attamen bovi, &c« caput fere 

* Temper pronum— *— gerentibus, tantumque coram, et paulo a la^ 
' tere obverfantur, intuitu opus eft : quapropter pupill a ■ ob» 
, loDga cft>' &c. Willis de Anim. Brut. p. !• c. 15. 

* them 
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them to gather their food on the ground^ both 
by day and night. In other animals the fiflure 
of the pupil is ereft % and alfo capable of o- 
pening wide, and fliutting up clofe. The latter 
of which ferves to exclude the brighter light of 
di^ day, and the former to take in the more 
faint rays of the night, thereby enabling thofe 
nofhirilal animals (in whom generally this ereft 
form of the pupil is) to catch their prey with 
the greater facility in the dark p, to fee upwards 

and 



• Thus cats (their pupils being ere6t, and the Ihutdng of 
their eye-tids traniverfe thereunto) can fo c lofe their pupil, as to 
adroit of, as it were, only one fmgle ray of light; and by throw* 
ing all open, they can take in all the fainteft rays. Which is 
an incomparable proviAon for thefe animals, that have occafioa. 
to watch and way-lay their prey both by day and night. 

' There is, bcfides this large opening of the pupil, in (bme 
so^mal animals, another admirable provifion, enabling them 
to catch their prey in the dark ; and that is, a radiation of the 
eyes: of which Dr. Willis thus ; ' Hujus ufus eft oculi pupillam, 

* quafi jubare ioiito, illuminare, ut res no6b], ct in tenebrispo* 

* fitas confpicere valeat : quare in fele plurimum illuftris eft : at 
' homini, avibus et pi(cibus deeft.' This illumination hefpeakt 
of, is from the tapetum, in the bottom of the eye, or thf ihining 
of the retina, round the optic nerve. 

Besides which, he faith, the iris hath a faculty alfo, in fome 
of darting out rays of light, fo as to enable them to fee in the 
dark j of which he tells this ftory : ' Novi quendam ccrebro ca« 

* lidiori pmdirum qui poft uberiorem rini generofi potum in 

no^ 
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Mhd ddwnwardsy to clknb Sec. Thus much fat 
the tunics. 

TfaE next thing I fliall take notice, of will 
tebwjc to thi humours ©f the eye, and that only 
conceming the mechanifm of die cryftaliine hum- 
our f not its incomparable tranfparency ; nor its 
txsA lenticular fiom; nor its curious araneous 
membrane % that conftringeth and dilateth it, 

and 

* no6tt atratA five tenebris profundi's, litems diftin^e legere po* 
f tuit. Cujus ratio videnir eflie, quod fpiritus aniinales velut ac* 
' cenfiy adeoque ab hac iride irradiantes, jubare iDfico medium il- 

* lununabant. Willis, ilnd. 

Such another thing, Pliny tells us, was reported of Tiberiul 
Caefar j * Ferunt Tib. Caef. nee alii genitorum mortalium, faifle 
' naturam, ut expergefa£his no£^u paulifper, baud alio mod6 
' quam luce clara, contueretur omnia.' Nat* Hift. In. €.37. 

So Df . Briggs ; ^ Yirum fane callidc indolis nori in comitate 

* Bedfordienfi degentem, qui oculis felinei s donatus eft : adeo 
' ut cpiRolami mire admodum in locoobfcuro (ubi eadem mihi 
' vix apparuit) periegit. Hujus vero oculi, nifi quod pupillas in- 

* figniores obtiDuere, ab aliorum formatione neutiquam difcrepa* 
feant* ' Ophthal. c. ^ {c€t. 12. 

^ The tunica aranea is taken notice of by friar Bacon, who 
calls it, tela aranea, and faith, ' in hac continetur glactale 

* vel cryftallinum.' Rog. Bacon's Perfpcft. 0iftin6^. 1. c. 3 
^tht wrinkling of this, and the cornea as the fkin is of old 
perfons. he thinks is the caufe of the obfcurity of the fight in 
juch perfons. Bacon , tb. par. t. cap. 1. But this tunic fome. 
itny, and others allow of: Dr. A. M. of Trinity-College, Dublin, 
(in his Relat. of Anat, Obf« on his eyes of animals, in a letter 
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and fb varieth its focus, (if any fuch vatiatiofi 
diere be^ as fixne affirm with great probability) ; 

nor 

to Mr. Bojle, An. 1682. annexed to his Anat. Account of the 
Elephant burnt in Dublin, p. 57.) affirms the tunica aranea, and 
laithy ' I have often feen it before it was expofed to the air one 

* minute, notwithflanding what Dr. Briggs' £iith to the con* 

* trary, &c. But Dr. Brigg's opinion is ' Humor cryftallinus^ 
' DiB aeri diutius expofirus, vel leniter co£^us, inftar la^s, cu« 
' ticulam non acquirit : quae vero ixnproprie, tunica aranea 4ici« 
' tur, cum tan turn adventitia, ut in oculo bovis recent txt6t<$ 

* appaieat.' Briggs' Ophthalm, c.^j. 

Th£ cryftaliine humour being cf a double iubftance, outward- 
ly like a jelly, towards the centre as confident as hard fuet, upon 
occafion whereof its figure may be yaried; which variation maf 
be made by the ligamentum ciliare ; Dr. Grew doth, upon theie 
accounts, not doubt to afcribe to the ligamentum ciliare, a power 
of making the cryftaline more convex, as well as of moving it 
to or from the re:ina. See Grew's Cofmolog. Sacr. 1. t^ c, 4. 
Now, it is certain, by the laws of optics, that foniewhat of this 
is abfolutely necclTary to diftin£): vifion, inafmuch as the rays 
proceeding from nigh obje6is do more diverge, and thofe from 
difiant obje£lt iefs : which requires either that the cryftalline hu* 
mour fliould be made more convex, or more fiat; ar ei(e an 
elongation, or (hortening of the eye, or of the diftancce between 
the cryftalline humour and the retina. 

But although Dr. Briggs, fo good a judge, denies the tunica 
cryfiallina, contrary to the opinion of moft former anatomifts; 
yet there is great reafon to conclude he was in a mifiake, in 
my. opinion, from the obfervations of the French anatomift 
of the cryftalline of the eye of the gemp or chamois, who (ay 
' the membrana arachnoides was very thick, and hard^ ibthat 
^ it waa eafily feparated from the cryftalliaus.' P. 145. 



Tn 
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nor laitiy, its admirable approach to or ftom 
the tttina^ by the help of the ciliar ligament % 



The fame anatomiftt alfo favour the furmife of Dr. Grcwy 

* This [contrai6tioa of the fibres of the ligamentum ciliare on one 

* fide, and dilatation on the other ] would make us think that chefe 
' fibres of the ligamentum ciliare, are capable of contradiooy 

* and voluntary dilatatioo, like that of the fibres of the mufcles ; 
' and that this aftion may augment, or diminilh the convexity 

* of the cryftaiUnus, according as the need which the diHance 

* of the ob]e6):s may make it to have on the eye, to fee more 

* clearly and difiin£Uy.' Anat. Defer, of a bear, p. 49. 

Since my penning the foregoing notes, having as critically 
as I could, difle£led many eyes of birds, beafts, and fiflies, I ma- 
nifeftly found the membrana arachnoides, and will undertake to 
ihew it any one, with great eafe and certainty. It is indeed Co 
tranfparent, as not to be feen diilind from the cryfialline. But 
if the cornea and uvea be taken off before, or the vitreous hu* 
mour behind it, and the cutfide of the cryiUlline be gently cut, 
the arachnoides may be feen to open, and the cryfialline will ea- 
fily leap ont, and part from tho ligamentum ciliare ; which other* 
wife k would not do : for it is by the arachnoides braced to the 
ligamentum ciliare. This .membr^e or tunic, in the ox, is lb 
fubilantial and ftrong, though thin, that it yields to, or finkt 
under the fharpeft lancet, and requires (for fo thin and weak a 
membrane in appearance) a firong preffure to pierce it. 

' As birds and filhes are in divers things conformable, (b in 
fome fort they are in their eye, to enable it to correfpond to all 
the convergences, and divergences of the rays, which the va- 
riation of each of the mediums may produce. For this fervice 
the tunica choroides [in fiOies] hath a mufculous fubfiance at the 
bottom of it, lying round the optic nerve, at a fmall diftance 
from itj by which means I imagine they are able to contrail 
and dilate the choroides, thereby to lengthen and fhorten the 

eye 
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according as objefts are far off or near ; becaufe 
thefc things are what are lifually taktrn notice 

■eye : for the liclping in which fcrvice, I imagine it is that the 
ehoroidts and fclerotica, aie in a great meafurc panel, ;hac the 
xhoroides may have the greater liUcrty of afting upon the hu- 
jnours vvithiD. 

But in birds, I have myfclf found, that although the cho- 
Toides be parted from the IcleroMca, yet the ehoroidts hath no 
Biufcle, but mftcad thtreof, a curious pcftin.ir'd work, fcatcd oa 
•the optic nerve, rcprefcnted in Fiij. 2. In which, c. a. e. d. d 
rcprcfents the choroidcs and fdcrctica j a. b. the part of the 
optic nerve ih« is wjrhin the eye ; v. v. v. the vitreous hu- 
mour ; a. f. g. b. tli€ pLcten j h. i. the cry (IjI line. For ihe re- 
cepcion of this p)cften, ihe opiic neive comes farther ^vithin ihe 
eye, than in other creatures. The -Arufture of rhis pe£ten is veiy 
like that of the iigamentum ciiiare : and in^thecye lof a magpye, 
and fome others I couid perceive it to be tnufculoUs towards 
the bottom- This pc£len is fo iiimly fixed unto or emi)odied in 
.the vitreous humour, that the vitreous humour hangs .firmly to 
it, and is not fo cafily parted from it. By which means all the 
^notions of the pedtca are eafily communicated to' the viti-eou)' 
humour, and indeed tu all contained in the choroidcs. And for- 
afrouch as the cryftalline is conne£led to the vitreous humour, 
therefore aifo the alterations in tfvc vitreous humour Bffcd. alfo 
the cryflalline 4 and the cYyflalline hereby brought nearer unto^ 
or farther from the retina, as occafion is. 

Besides all which obfcrvabfes mi the choroidcs, and inner eye, 
I have alfd found this farther lemarkable in the fcierotica, and 
outer-part of the eye of bird«, viz. that the fore-part of the fde- 
rotica is horny and hard, ilic middle part thin and flexible, and 
braces intervene between the fore and hind-part, running bc« 
tween the choroidcs and fdcrotica j by which meatis the curnta, 

VqL L K aud 
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of; but that which I (hall obferve is> the pro- 
digious, art and finery of its conftitucnt parts, 
it being, according to fomc late nice microscopical 

cb- 



and back-part '.of the eye, arc brought to the fame confpnnityy 
that the reft of the eye hath. 

The great end and dciign of this (ingular and curious appara- 
tus in the eyes^ both of birds and fiihcs, I take to be, 1. To 
enable thofe creature to fee at all diftanccs, far off, or nigh ; 
which, efpeciaily in the waters^ reqpireth a different conformatioi| 
of the eye. In birds alfo, this is of^rcat ufe, to enable them to 
fee their food at their bill's end» or to reach the utmoft diftaoces 
their high fliphts en»blc them to view ; as to fee over great 
trails oF Tea or land, whither they have occadon to fly ; or to fee 
their food or prey, even fmall fiHies in the waters, and birds , 
worms, &c. on the. earthy when they (it upon trees high rocks 
or are hovering high in the air. 2. To enable thofe animals 
to adapt their eye to all the various refra£lions of their medium. 
Even the air itfelf varies the refractions, according as it is rarer 
or dcnfer, more or lefs compreiled ; as is manifeft from the 
learned and ingenious Mr. Lowthorp's experiment in Phil. Tranf* 
N® 2C7. and fome other experiments fincc of the before-com- 
mended Mr. Hawkfbec, both in natural, rarified and compref- 
fcd air ; in each of which, the refractions conftantly varied in 
e^waCl proportion to the rarity or denfity of the air. Vide Hawkf- 
bee's Exp. p. 175. &c. 

Besides this conformity in general, between the eyes of birds 
and filbes, Du Hamel tells us of a fingular conformity in the cor- 
morant's eye, and that is, that the cryftalline is globous, as in 
r.rncs. to enable it to fee and purfue its prey under water: which 
J. Fa'.:cr, in Mr. Willoughby, faith they do * with wonderful 
Avirtnefs^ and for a long time. Will. Oroiihol. p. 329. 

I 

The 
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obf^rvations^^, compofcd of divers thin fcalcs, an4 
thefc made up of one fingle minutcft thread or 
fibre, wound round and round, fo as not to 
<:rofs one another ' in any one place, and, yet 
-to meet, fome in two, and fome in more dif- 
ferent centres ; a web not to be woven, an optic 
lens, not to be wrought by any art lefs than iixr 
finite wifdom^ 

Lastly, To* conclude die parts of this acjr 
mirable organ, .1 ihall only make one remark 
more, and that about its nerves. And here a- 
niQng others, the admirabl.e make of the optic 

^ The cryAalUnc humour, when diicJ, doth nianifcftly 
.enough appear to be made up of many very tlvin-fpherical la- 
minX) or fcales lying upon one another. Mr. Lcwenhoeck rec- 
kons there mav be two thoufand of them in.one crvftallinc, fiom 
.the ouicrmoft to the centre. Every one of thefe fcjiles, he faith ^, 
he hath difcovtred .to be made up of one fingle fibre, or fineft 
thread wound, in a moil (lupendous manner, this way, and that 
way, fo as to jrun feveral courfcs and meet in as rr.any centres, 
and yet not to interfere, or crofs one another, in any one place. 
In oxen, fhecp, hogs, dogs, and cats, the thread fpreads into 
three feveral courfcs, and makes as many centres ; in whales 
6ve ; but in hares and rabbets only two. lu the whole iuiFace 
of an. 0JL*s cryilalUne, he reckons there are more than twelve 
thoufand ftbree juxtapofiteil. For the clear and right unclcrfiand- 
ingof the manner of which admirable prece ofmechanifm, Ifliall 
refer to his cuts and dcfcriptions in Phil. Tranf. N^ 165, and 193. 
The truth hereof I have heard fome ingenious men quefliun ; 
but it is what I myfelf have feen, and c^n fiicw to any botly, 
^viih the help of a good microfcope. 



K 



nerves 



•«. 



148 OF THE EYE. 

nerves miorht deicrve to be taken notice of in 
the firft place, their medullary part ^ terminat- 
ing in the brain itfelf, the teguments propaga- 
ted from the meninges, and terminating in the 
coats of the eye, and their commodious infer- 
tions into the ball of the eye, in fome direftly 
oppofite to the pupil of the eye, in others ob- 
liquely towards one fide ". But moft of thefe 
things have been treated of, and the conveni- 
cnce hereof fet forth, by others that have written 
of God's works, I fhall therefore take notice 
only of one wife provifion the Creator hath made 
about the motion of the eye, by uniting into 
one, the third pair of nerves, called the motory 

*■ S. Malpigbi obferved the middle of the optic nerve of the 
fword-fifii to be nothing elfe but a large membrane, folded ac- 
cording to its length in many (Roubles, almoft like a fan, and 
invt:fled by the dura mater ; whereas in land-animals it is a 
bundle of fibres. Vide Phil. Tranf. N« 27. ■ 

" ' Certissimum t&, quod in omnibus ocuHs humanis^ quos 
< fahem mihi diflecare contingit, nervus opticus pupills e dia- 
' metro opponitur/ &c. Briggs' Ophthal. cap. 3. fe6i. 15. Ita 
Willis dc Anim. Brut. p. 1. c. 15. 

* Neryi opticiin nobis, item in cane, fele, et in ceteris for* 

* fan animalibus calidis, ad fundum oculi delati pupillz region! 

* profpiciunt, dam interim in aliis quadrupedibus, uti etiam in 
' pjfcibus et volucribus, oblique femper tunicae fclerotidi infe- 

* runtur.' Willis ib. cap. 7. fcft. xi. 

nerve 
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nerve ^, each of which fending its branches into 
each miifcle of each eye, would caufe a dif- 
tortion in the eyes j but being united into one, 
hear their infertion into the brain, do thereby 
taufe both eyes to have the fame motion ; fo 
that when one eye is moved this way and that 
way, to this and that objeft, the other eye is 
turned the fame way alfo. 

■ 

Thus from this* tranfierit and (light view, I 
may call it, of the parts of the eye, it appears 
what an admirable artift was tlie contriver there- 
of. And now in 

■ 

The feventh and laft: place, let us confider 
What provifion this admirable .artift hath made 
for the guard and fecurity of this fo well fbrm- . 
ed organ ^. And here we (hall find the guard 

equi 



' * This pair is united at \t> rife ; whence h commonly 
' dra\Mi a rcalon why one eye being moved cowards an objtdl 
' the other w dire6>ed alio to the fame,* Cibfon's Anat. book iii. 
chap, II. So Bartholioc Anat. Libtllus iii. cap. 2. 

" Among all the other fccurirics the eye hath, we may rec- 
kon the reparation of the aqueous IiuPiiour ; by uhich means the 
eye when wounded, and that in all appeanmce very dangcroufiy 
too, doth often recover its fight : of which Bern. Wrzufacha gives 
divers examp'es anci^^nt snd moccin. One is from Gaien, of a 
boy io wounded, that th* cornea fell, nnd becirpc fiaccid, but 
vet recovered his iljiht. Other iuch like inltanccs hci-i*. es from 

K 3 ReaidiLS 
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equivalent to the ufe and excellency of the par?* 
The whole oro-an fortified and fenced with ftronsr 
compaft bones, lodged in a ftfong, well made 
focket, and the eye itfelf guarded with a nice made 

Rcaldus Columbus, Rhodius, and Tulpius ;• and one that l.c 
cured himfelf, in ihefe words ; * Ego in nobiliflimi viri filiola fi- 

* miletn cafum obfcrvavi ; haec dum levibus de caufis cum fratrc 

* altcrcarit, iflc ifacundia pcrcitus cultcllum fcriptorium apprc- 
' hcndit, ct fororis occulo vulnus infligit, inde humor aqucus cf^ 
< fluxit. Vocatus pracfcnteni chirurgum jufli fcqucns coliyrium 
' anodynum ct exficcans tepide farpius admovcre. ^^ aq. Plan- 

* tag. 5 iv. Rofar. Sanicul. Euphraf. ana Trochifc. alb. Rhaf 

* cum Opio 3 ij. Tutiae pp. 3 j. Croci orient. 3 f5. M. Hoc 

* coliyrium inflammationem compefcuit, vuInUs ficcavh ct fana- 

* vit. Hinc poft aliquot menfcs humor aqueus fuccrevit. Nam 
' vifusj fed debilior, cum fummo parentuiQ gaudio redivit/ 
B. Verzafachge Obfcrv. Medicae. Obf. 14. 

Another cure of this kind, was experimented by Dr. Daniel 
. Major, upon a goofc, Ann. i6'70. the aqueous humour of both 
whofe eyes they let out, fo that the eyes fell, and the goofc be- 
came quite blind :' but without the ufc of any nvedicine, io about 
two days time, nature repaired the watery humour again, the 
eyes rciurhed to their former turgcncy, and the goofe was in » 
week after produced feeing, before twenty eight or ihiny (pcc- 
tators. Ephem . Germ. T. i. Add, ad Obf. 2.17. 

From the fame caufc, I doubt not it. was that the eye of a 
"^ gentleman's daughter, and thofc of a cock, when >vounded, fo 
that the cornea funk, \n ere relloredjby a Lithuanian chymift, ihat 
pafled for a conjurer, by the ufe of a liquor found in May, in 
the vcGculx of cl.ii. Of which/ftc Mr. Ray's Cat-al, Cantab. 
inULmus, fron\Hcnr. ab Ilcers. 

■•• • cover 
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cover *• Its humour, and its inward tunics, 
"are indeed tender, proportionate in their tender, 

' , curi- 

* * PALPEBRiE, quae, funt tegumcnta oculorum, molliflimaB 
ta£tuy-ne laederent aciem, aptillimx fa6l.e, ec ad claudendas 

* pupillas, ne quid incident, ct ad aperiendas ; idque providic 

* ut ideotidem tieri poffet cum maxima celcritate. MudU ;£qu8 

* fuQt palpebrx tanquam vallo |:ili>rum : qui bus ct apertis ccu« 

* lis, fi quid incidertt, repeUerciur, et fomno connivtniibus, cum 

* oculis ad cernendum non cgcrcmus, ut cjui, tanquam inyoluti, 

* quicfcercnt. Latent przterea utiliter, ct excclfis undiquc par- 

* tibus fepiuntur. Primum enim fuperiora fuperciliis ol)du£>a fu- 

* dorem a capite, ct frontc deflucnti-m rcpcllunt. Gcna; dcindi-) 

* ab infcriure putaotiir fabjcdlx, levitcrqu^ emineiues/ Cic. dd 
Nat. Door. 1. 2. c, 57. 



Tiilly, in the pcrfon of a Stoic, liaving fo well accounted for 
the ufc of the eye-lids, I fhall, for a further manifeftation of the 
Creator's contrivance and ftrufture of them, take notice of two 
or three things : i. They confift of a thin and flcxibi*, but ftrong 
Ikin, by which means they the better wij^c, clean, and guard 
the cornea. 2. Their edees arc foriified with a foft cartilage, 
oy whicli meaas they are not only enabled the better to do their 
office, but alfo to cU*ft and fhui the btt:8r, 3. Out of tliefe 
cartilages grows a paljifade of fliff hairs, of great ufc to warn the 
eye 6f the invafion of dangeis, to keep off motes, and to fhuc 
out too exceifive light, &:c. and at the fame time to admit of, 
through their intervals, a fufficicnt palTage for objefls to approach 
the eye. And it is remarkable, that thefe hairs grow but to a 
certain, commodious length, and need no cutting as many o- 
'ther hairs of the body do : alfo, that their points {land out of 
the way, and in the upper-lid bend upwards as they do dowb- 
wards in the lower lid, whereby they ^re well adapted to their 
u(e. . From which lad obfervables, vvc may learn how critical 
and nice the great author of nature hath^been, in even the lead 
and moft trivial conveniencies belonging to animal bodies ; for 
which reafon I ha\t added it to Tully's remaiks. And mor^ 
4 K 4 might 



15^ OF THE EYE^ 

curious ufes ; but the coats without are context 

and callous, firm and ftrong. And in fome ani- 

mats 

might have been added too, »s particularly concerning the cu- 
rious (lru6^ure and lodgment of the right mufcle, which opens 
the eye-lids ; the the orbicalars, or circular one that fh^ts 
them; the nice apparatus of glands that keep the eye moid, and 
fcrvc for tears ; together with the reafon why man alone, who 
is a focial anironl, doth exhibit his fecial affc£lions by fuch 
outward tokens as tears ; the rtervcs atfo, and other organs aft- 
ing in this miniHry. I might alfo fpeak of the pailagcs for 
difcharging the fuperfluous moiHure of the eyes through the no- 
ilrils, and much more of the like kind. But it would take up 
too much room in thefe notes; and therefore it fliairfufHce to 
give only fuch hints as may create a fufpicion of a noble ceco- 
nomy and contrivance in this, I had almoft faid, leaft confider- 
able pa}t of the eye. But for particulars I (hall refer to the 
anatomifls ; and for fome of thcfc things, particularly to Dr. 
Willis's Cereb. Anat. and dc Anim. Brut, and Mr. Cowper's cle- . 
gant cuts in the i ith tab. of his Anatomy. 

To the eye- lid, wc may add another guard afforded the eyef 
of moft quadrupeds, birds, and filhes, by the nictitating mem- 
brane, which Dr. Willis gives rhis account of; * Plurimis [ani- 

* malibus] quibus mufculus fufpenforius adefl (which limitation 

* he needed' not to have added) etiam alter membranofus con- 
' ccdirur, qui jutta interiorem oculi canthum fiius quando ele- 

* vatur, oculi globum fere totum obtegit. Hujus ufus cffe vi- 

* detur, ut cum bcdix inter gramina, &c. capita fua propter 

* vi£lum capeiTendum demergunt, hie mufculus oculi pupillam 

* nc a ftipularum incurfu feriaiur, occulit raunitquc. De Anim. 
Brut. p. X. c. 15. 

This membrane man hath not, he having little occafion to 
thru (I his head into fuch places of annoyance, as brails, and 
other snimals ; or if he haib, he can defend his eyes with his 

hands 
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mals, particularly birds ▼, fomc part of thofe 
tunicles have die nature and hardnefs of bone or 
horn. 

But for creatures, whble eyes, like the reft of 

tlieir body, are tender, and without the guard of 

bones ; their nature hath provided for this ne- 

ceflary and tender fenfe, a wonderful kind of 

guard, by endowing the creature with a faculty 

of withdrawing its eyes into its head *, and 

lodging them in the fame fafety with the body. 

Thus 



hands. Bur birds, (who frequent trees and bufhes, and quadrupeds, 
(hedges and long grafs) and who have no part ready, like the hand, 
to fence oflT annoyances ; thefe, I fay, have this incomparable pro- 
vifion /nade for the fafety of their eyes. And f jr fiflies, as they 
are deflitute of eye-lids, becaulc in the waters there is no occafion 
for a dcfenfative againft dud and motes, offwnfive to the eyes of 
Jand-animals, nor to moiften and wipe the eyes as the eye-lids 
do, fo the ni6^jrating membrane is an abundant provilion for all 
their occafions, without the addition of the eyelids. 

And now, if we rcfleft, arc thefe the works of any thing 
but a wife and indulgent agent ? 

y Although the hardoefs and firmnefs of the adnar*!, or fclc- 
rotica in birds, is a go<jd guard to their eyes, yet I do not think 
it is made thus fo much for a defence, as to minifier to the 
lengthening and ihortcning the eye, mentioned before ih note (/) 
p. 13S, &€• 

« < CoCHLEis oculorum vicend 'cornicula bina prxtcntu im- 

plent 
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Thus have I furveyed this firft fenfe of ah- 
imals, I may fay in a curforjTj not accurate, ftrift 
manner, confidering the prodigious workmanlhip 
thereof; but fo, as abundantly to demonftratc 
it to be the contrivance^ the work or no lefs a 
being than the infinite, wifcj potent, and in- 
dulgent Creator *.' For none lefs could compofe 
ib admirable an organ, fb adapt all its parts, fo 
adjuft it to all occafions, fo nicely provide for 
every ufe, and for every emergency : to a wbrd^ 
hone lefs than God could, I fay, thus contrivei 
order, and provide an organ, as ~ magnificent 
and curious as the fenfe is ufeful ; a fenfe with- 
out which, as all the animal world would be iii 
perpetual darknefs, fo it would labour under 
perpetual inconveninencies, be cxpofed to per- 
petual hartm and fufFer perpetual wants and dif- 

< plent FHd. Nat. Hid 1 ii. c. 37. See more in the eyet-'of 
fnails before ia note (y), p. 128 ; and in note {a), p. 129, 1 faid 
that I rufpe£led moles alfo might thruft out, or withdraw their 
eyes more or lefs within the hair or (kin: 

* The diligent Sturmius waft fully perfuaded there could 
not be any fpeculative atheifm in any one that fiiould well fur^ 
yey the eye. * Nobis, faith he, fuit perfuafillimum, atheifm um; 
' quern vocant fpeculatirum, h; e; obfirmatam de Deitate id 

* UDiverfo nulla perfuaiioncm, habere locum aut inveniri non 

* pofle in eo homine, qui vei unius corporis organici, et fpeci- 

* atim octili fabricam attento animo afpexerit.* Sturm. Excrc 
Acad. 9« de Vif. Organ, ct Rat; in Epilogo. 

trefles* 
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trcfles. But now by this admirable fenfc, the 
great God, who hath placed us in this 
world hath as well provided for our com- 
fortable refidences in itj enabled us to fee and 
chufe wholefome, yea, delicate food : to provide 
ourfelves ufeful, yea,, gaudy cloathing, and com- 
modious places of habitation and retreat. We 
can now difpatch our affairs with alacrity, and 
pleafure, go here and there as our occafion calls 
us. We can, if need be, ranfack the whole 
globe, penetrate into the bowels of the earth, de- 
fcend to the bottom of the deep, travel to the 
fartheft regions of this world to -acquire wealth 
to increafe our knowledge, or even only to pleafc 
our eye and fancy. We can now look about us, 
difcern and Ihun the precipices and dangers which 
every where enclofe us, and would deftroy us. 
And thofc glorious obje6ts which fill the heavens 
and the earth, thofc admirable works o^ God, 
which every where lurround us, and which 
would be as, nothing to us, without being feen, 
do, by means, of this noble fenfe, prefent tlieir 
' glories to us ^, and fill us with admiration and 

plea- 

^ The glorious landikips, and other obje^s that prefenc 
thcmfclves to the eye, are manifcftly painted on the rciioa, and 
that net ere^):, but inverted as the laws of .optics require and is 
inanifcft to ihc eye from monfieur Cartes's experiment, of lay- 
ing bare the vitreous humour on the back part of the eye, and 
clapping over it a bit of white paper or the ikin of an egg ; and 
then placing the fcrtrc-part of the eve to rJie hole of the window 

of 
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pleafurc. But I need not expatiate in tlic ufe- 
fulnefs and praifes of this fenfe which we re- 
ceive the benefit of every monient, and the want, 
or any defeft of which, we lament among our 
greatcft misfortunes. 

Leaving then this fenfe, I Ihall proceed tof 

the other four but more briefly treat of them, 

by reafon we have fo ample a fample of the 

divine art in the laft, and may prefume that the 
• ' fame 

of a darkened room. B7 which means we have a 'pretty land- 
fk.\p of the obje6^s abroad invertedly painted on the paper, on the 
back of the eye. But now the queilion is^ how in this cafe the 
eye comes to fee the objects ereft ? Monfieur Cartcs's anfwcr is 

* Notitia illius ex nulla imagine pendet, nee ex ulla afVione ab 

* obje6lis veniente, fed ex folo fitu exiguarum partium cerebri; 
' e quibus ncrvi expullulant. E . G. Cogitandum in bculo 

* fi tum capillamcnti nervi optici refpondere ct ahum 

* quendam partis cerebri— qui facit ut anima fingula loca cog- 
' nofcaty quae jacct in refta, aut quafi re£^a linea ; ut ita mirari 

* non debeamus corpora in naturali fitu videri, quamvis imago in 
' oculo delineata contrarium habeat.' Dioptr. c 6. But our 
mod ingenious Mr. Molyneux anfwercth thus; ' The eye is 

* only the organ or inflrument, it is the foul that fees by means 
of the eye. To inquire then how the foul perceives the ob- 

* jc6^ trtdt, by an inverted image, is to inquire into the foul's 

* faculties But creft and inverted are only terms of relation 

' to up and down ; or farther from, or higher to the centre of 

* the earth, in parts of the fame thing. But the eye, or vi- 

* five faculty takes no notice of the internal poflnre of its own 

* parts, but ufeth them as an inftrument only, contrived by na- 

* turc for the excrcife of fuch a faculty. Let us imagine; 

* that the eye (on its lower part) receives an impulfc [by a t9j 

* ffoni 
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fame is exerted* in all as well as one. For a 
demonftration of which, let us, in die next place 
carry our fcrutiny to the fenfe of hearing. 

' from ihe upper part of the objcft] muft not the vifivc faculty 
*■ be necelfarily dircfted hereby to confider this ftroke, as com- 
* iog from the top rather than the bottom [of the objef^] and 

* confequently be directed to conclude it the reprefentation of 
the top ? Hereof we may be fatisBedy by fuppoHng a man 

*■ (landing on his head. For here, tly)ugh the upper parts of the 
' ob]e£^s are painted on the upper parts of the eye, yet the ob- 

* jeQs are judged to be ercft. What is faid of ercft, and inver(e« 

* may be underftood of Gniller and dexter.' Molyn. Dioptr. 
Njv. part I. prop. 28. 
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OF THE SENSE OF HEARING, 



/^ONCERNING the fenfe of Hearing, I (hall 
take notice of two things, the organ, and 
its objeft, found. 

I. For the organ the ear ; I Ihall paft by its 
convenient number of being double, which, as 
in ' the laft fehfe, ferves for the comniodious hear- 
ing every way round us; as alfo ^ife a provifion 
for the utter lofs or injury ^ of one of the ears but 

I fhall 

'I Presume it will not be im^ratefal to rake notice here 
of the admirable, as well as ufcful fagacity of fome deaf pcr- 
fons, that have learned to fupply their want of hearing by un- 
derftanding what is faid by the motion of the lips. My very 
ji>gcnious friend, Mr. Waller, R. S. Stcr. gives ihi^ account : 
* There live now, and have from their birth, in our town, a 
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{ ihal} a little infift upon its fituation, and ita( 
admirable fabric and parts. 

man an4 his fiftcr, each about fifty years old, neither of which 
have the Icaft fcnfc of hearing,— yet both of thcfe know, by 
the motion of the lips only, whatever is faid to them, and 
will anfwer pertinently to the queftion propoled to them 
The mother told me they could hear very well, and fpeak 
when they wer^ children , but both loft that fenfe afterwards, 
which makes them retain their fpcech ; though that, to per- 
fons not ufcd to them, is a little uncouth and odd, but inteU 
1 ligible enough.' Phil. Tranf. N** 311. 

Such another inflance is that of Mr. Goddy. minifterof St. 

pcrvais in Ceneva, his daughter. * She is now about fixteen 

years old. Her nurfe had an extraordinary thicknefs of hear- 

* ing ; at a year old, the child fpake all thofe little vvords that 

* children begin to fpeak at that age. ■ At two years old, they 

* perceived fte had loft her hearing, and was fo deaf, that ever 
' fince though ihe hears gr^at noifes, yet (he hears nothing that 
' one can fpeak to her.— But by obferving the motions of the 

* mouth and lips of others ihe hath acquired Co many words 
' that out of thtfe &e hatTi formed a fort of jargon, in which 
' ihe can hold converfdtlon whole days with thofc that can fpe&k 
' her own language. I could underftasid Tome of her words, but 

* could not comprehend a period, for it feemed to be but a con- ' 
' fufed noife. She knows nothing that is faid to her, unlefs ihe 

' feeth the motion of their mouths that fpeak to her ; fo that in 

* the night, when it is neceilary to fpeak to her, they muft light 
' a candle. Only one thing appeared the ftiangrft part of the 

* whole narration : ihe hath a After, with whom ihe hath pra^lif- 
' ed htr language more than with any other : and in the night 
' by laying her hand or her fifter's mouth, ihe can perceive by 

* that what ihe faith, and fo can difcourfe with her in the night.' 
^iihop Burnet's Let. 4. p. 248.- 

I. It 
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1. It is fitiiated in the moft convenient part 
of the body, like as I faid the eye is, in a part 
near the common fenfory in the brain, to give 
thp more fpeedy information j in a part where it 
can be beft guarded, and where it is moft free 
from annoyances and harms itfelf, and where it 
gives the leaft annoyance and hindrance to the 
exercifes of any other part ; in a part appropria- 
ted to the peculiar ufe of the principal fenfes, in the 
moft lofty, eminent part of the body, where it 
can perceive the moft objefts, and receive the 
greateft information : and laftly,- in a part in the 
neigbourhood of its iifter fenfe the eye, with 
whom it hath peculiar and admirable commu- 
nication by its nerves, as I intend to ftiew. in its 
proper place. In refpeft then of its fuuation 
and place in the body, this fenfe is well defign- 
ed and contrived, and may fo far be accounted 
die work of fonie admirable artift. But, 

2. If we furvey its fabric and parts, it will 
appear to be an admirable piece of the divine 
wifdom, art, and power. For the manifeftation 
of which, let us diftinftly furvey the outward 
and the inward part of its curious organ. 

I. For the outward ear: if v/e obferve its 
ftrufture in all kinds of animals, it muft needs 
be acknov/icdged to be admirably artificial, it 

being 
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being fo nicely prepared and adjufted to the 
peculiar occafions oif each relpeftive anirrial. In 
man**, it is of a form proper for the ere<ft pof- 
ture of his body. In birds> of a form proper 
for flight ; not protuberant, becaufe that woiild 
obftruft their progrefs, but clofe and covered, 
to afford the eafier paffage through the air, Ih 
iquadrupeds, its form is agreeable, to the pofture, 
and flower motibn of their bodies : arid in thcfe 

^ I cannot but admire that our mod- emineot roodern ana- 
tomifts fliould not agree, whether there be any mufcles in the 
outward ear of man or nJlt. Dr. Keil . faith there are two ; Dr. 
Drake tl^e fame number; and Dr. Gibfon makes them to be 
four. So alfo doth monHeur Dionis, and fo did the ancient ana- 
tomifts : but Dr. Schelhammer exprefsly denies there are any, and 
Taithy ' Sfeduxit autem rejic^uos brutorum anatome, in quorum 
' plerifque tales mufculi plures toveniuntur^ putarunt autem for- 
' ta(!i8 ignominiofum hdmini, fi non et his inftruftus effet, et 
' minus inde perfe£lum animal fore.* Schel.. de Audvtu, p. i. c. i. 
fc£t. 7. But Valfalvc, who wro?e very lately, and is very accu* 
rate in his furvey of the ear, faith,. ' Muf<;uli auriculx pofteriores 
*■ quandoque quatuor, quandoqu^ duo ; fed ut plurimum tres ad- 

* notantur ; et quando folum duo fe- manifedant, tunc unus ex 

< iliis duplicato tendine verfus concham defcrri folet. Hornm 

* mufculorum in numero varietatem non fulum in diveriis s 

* vcrum ctiam in . eodem fubjt^lq quandoque yidi-— — Ex qui- 

< bus difiercntiis fubottae funt au£lorum diicrepantia: ^ in horum 

* mufculorum numero, et pofitu : — quod non cvcnilfet, fi plu- 
' ries in dii'erfis corporibus iidem mufculi quxfiii effent.' Ant. 
Mar. Valfalva de Aiir. Human, c. i. fe6^. 6. But Dr. Drake 
thinks fome of Valfalva's mufcles the produft, of fancy. Mr, 
Cowper ihakes them to be three, one attollent^ and two rctra* 
fieot mufcles. See Anat. Tab. la. 

Li too 
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too, various, according to their various Occa- 
fions. in fome large, ereft, and open, to hear 
the lead approaches of danger % in others cover- 
ed, to keep out noxious bodies. In the fub- 
terrancbus quadrupeds^ who are forced to mine 
and dig for theit* food and habitation, as a pro- 
tuberant ear, like that of other quadrupeds^ 
Would obftrufl; their labours, and be apt to h€ 
torn and injured j fo they have the contrary f^ 

their 

* ' inter caetera [aniiriaiia afritaj maxin^ admirabilis e(( 

* auris leporinx fabrica, quod cum timidifTimttm animal (it, et 
^ prorfus inermcj natura id turn auditu acutifHrno, tanquam 
< hoflLum exploratore ad prsefentienda pericula, turn pedibus ecu 

* armis ad currcAdum aptii munifl*e videtar.' A, Kirchcr's Pho- 
' nurg. I. I. fcft. 7. Technaf.' «. 

' MoLES have no protuberarfc tkr, t>ot 6nly a roand hole 
between the neck and fho\i\dtti which fituation of it^ together 
with the thicks fliori fur that covers it, it a fufficient defenfa- 
rive againft external annoyances. The meatus auditorius is long 
round, and cartilaginous, reaching to the under part of the fitull. 
Round the inlide runs a little ridge, refembling two threads of 
a (krew ; at the bottom whereof is a pretty inlet leading to the 
drum, made, on one iide, with the aforefaid cochleous ridge, 
and on the other with a fmall cartilage, 1 obferved there was 
cerumen in the meatus^ 

As to the inner ear, it is ibiAewhit iihgular, and different from 
that of the other quadrupeds, aad much more from birds | al- 
though I have met with fome authors that make it agreeable 
with that of birds. There are three fmall bones only, all hoi- 
loW| by which the drum, to ufe the old appellation, or the mem« 
brana tympani, as others call it, a£teth upon the auditory nerve. 
5 The 



their ears fhort, lodged deep and backward in 
their head, and pafling to jfhe under part there- 
of 

^hc firft is the malleUs, which hath two i^rocelTes nearly of equal 
length J the longer of which is braced to the membrana tympanic 
the ihorter to the fide of the drum, or os petrofutti ; the back 
part of it refembles the head and ftalk of a fmall mufliroom, 
iuch as are pickled. On the back of the malleus lies the next 
fhiddl bone, which may be called the incus^ long, and without any 
• procefsy having fomewhat the form of the Ihort fcoop where- 
with watermen throw the water out of their wherries. ' 'To the 
end of this, the third and laft fmall bone is tacked by a very 
tender brace, l^his little bone bekrs the office of the ftapes-^ bttc 
is only forked without any bafe. One of the(b forks is at oiie 
feneflra, or foramen, the other at another; in which fenfftrae 
t apprehend the forks are taCked to the auditory nerve* Thefe 
fenefirs (equivalent to the feneftra ovalis^ and rotunda in others) 
are the inlets into the cochlea and canaies femicircu lares, in 
which the auditory nerve lietb. The feroicircular canals lie at 
a diftance from the drum, and are noc lodged, as in other ani« 
mals, in a (Irong, thick body of bone^ but are thruft out, with* 
in the ikull, making an antrum, with an handfonie arch leading 
into it, into which a part of the brain enters* 

• 

One leg of the malleus being faftened to the membrana tyni- 
pani, and the incus to the back of the nballeus and the cop of that 
to the top of the ftapes, and the forks or branches of the ilapet 
to the auditory nerve, I obfervcd that whenever I moved the 
membrane, all the little bones were at the fame time movedi and 
confequeotly the auditory nerve thereby affe£led alfo* 

I HOPE the reslder will excufe me for beifig Co particular in this 
organ only of the mole, a defpifcd creature, but as notable an 
example of Ood's work, as its life is different from that of otther 
quadrupeds j for which reafon it partly is that I have enlarged on 
this part diffeiing from that of otherS| and which no body that 

La I know 
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of, and all fufficiently fenced and guarded* 
And as for infefts^rcptifcs, and the mhahitants 
of die waters, if they enjoy this fenfe,'as there 
is great reafon to think they do, it may pro- 
bably be lodged commodioufly under the fame 
fecurity and guaid, as^ the fmelling, or feme other 
fenfe is« 

And moreover, as the form of this organ is 
various in various animals, fo in each of them 
its ftrufturc is very curious and oblervable, being 
ig afU admirably contrived to colleft the wander* 
ing, circumambient impreflions and undulations 
of found, and convey them to the fenlbry with- 
in. If I fhould run over the feveral genera 
of animals, we might find a notable profpcft 

of the handy-work of God «^, even in this fo 

• 

m- 

t know of, hath taken much notice, of and which is not dilcotrcr- 
* a\^le without greaC patience and application ; and partly becaufe 
by comparing thofc obfervations with book vii. chap. 1. we may 
jud^e how the fenlc of hearing is performed. 

« 'Among many varieties both in tht inner and o«ter car, 
< thofe which appear in the paflag^ into the rock-bone, are re- 
^ markable. .For in an owl, that perches on a tree or beam, and 
' hearkens after the prey beneath her, it is produced farther out 

* above than it is below, for the better reception pf the leaft 
' found. But in a fox, that fcouteih undereath the prey at rooft, 
' it is for the fame reafon produced farther out below. In a 

* pole car, which hearkeni (trait forward^ it is produced behind. 
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Inconfiderabk a part of animals. But J fhall 
only carry my furvey to that of man. And 
here the firft thing that ofFereth itfelf to our view 
is the helix, with its tortuous cavities, made to 
flop, and colledt '^the fonorou$ undulations, . to 
give them a gentle circulation and refradtion^ 
and lb, convey them to the concha, or larger 
and more capacious round cell at the entrance 
of the ear. And to * bridle the cvagation of the 
found, when arrived fo far, but withal not to 
make a confufion thereof, by any difagreeable 
repcrcuffiom, we may take notice o^ a' very cu- 
rious provifion in thofe little protuberances, called 
the tragus, and antitragus of the outward ear, 
of a commodious form and texture ^, and con- 
veniently lodged for this ufe. The great con- 
venience and benefit of this form and contriv- 
ance of die outward ear, is fufficiently manifeft 
by the want thereof, which caufeth a ^ confufion 

^ for the taking of a forward found. Whereas in a hare, which 

* is very quick of hearing, and ihinks of nothing but being pur- 
' fued, k is fupplicd with a boay tube, which, as a natural oto- 

* couftic, is fo dire£led backward, as to receive the fmalleft and 

* mo4 diftant found that comes behind her, Giew's Cofmolog. 
^acr. 1. I. c, 5. fc£i:. i. 

* The texture of 7he tragus and antitragus is fofter than 
that of the helix, which ferveih gently to biuat» not forcibly te 
Tepel| the found in the concha. 

h 3 ^ if? 
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'in the hearing, with a certain munnurj or 

* f wooing, like the fall of waters '/ 

Another wife provifion of die Creator, is in 
the fubftance of the outward ear, which is 
cartilaginous, the iitteft for this place. For, as 
an ingenious, anatomift \ obferves. * If it had 

* been bone, it would have been troublefome, 

* and might, by many accidents, have been 

* broken off : if flefh, it wQuld have been fub- 
jeft to contufion/ But indeed a worfe confer 
quence than this would have enfued fuch a foft- 
nefs as that of flefh, and that is, it ^ould 
neither have remained expanded, neither would 
it fo kindly receive and circulate the founds, 
but abforb, retard, or blunt their progrefs into 
the inward org^. But being hard, and curioufly 
fmooth and tortuous, founds find an cafy paf^ 

\ Dr. Gibfon's anatomy, chap, zu book iii. 

*.Thofc whofe ears arc cut oflF, have but a confufed way of 
hearing, and are obliged either to form a cavity round the 
ear with th|sir own hands, or elfe to make ufe of a horq^ and 
apply the end of it to the inner cavity of the car, in order to 
receive the agitated air. It is hkewifc obferved, that thofc whofe 
ears jut our, hear better than flat-ear^ perfons/ Monficur 
Dionis's Anat. Demonfl. 8, 



> Gibfon, Ibid, 



fage, 
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fage, with a regular volutation and refraftion 5 
as in^a well built arch, grotto, or mufical in- 
^rument, which magnjfy and meliorate founds $ 
and Ibme of which convey even a whilper to a 
large diftance ^ : but fropi the outward, let us 
carry our furvey, 

a. To the inward part of this admirable 
organ/ And here we find the moft curious and 



* It would naufeate the reader to reckon tip the places 
famed for the conveyance of whifpers, Tuch as the prifon of 
Dionyfius at Syracufe, which is faid to rncreafe a whifper to a 
noife; the clapping one's hands to the found of a cannon, &c. 
Nor the Aquedu£Vs of Claudius, which carry a voice fixteen 
ipilesy and many others both ancient and modern. If the reader 
i^ath a mind to be entertained in this way, he may find enough 
in l^ircher's Phonqrgia. But it may not be irkfome to mention 
cjie or two of our own in England. Among which, one of the 
piofl famed is the whirpering--ptace in GIouceQer-cathcdraly 
which is no other than a gallery above the eaft end of the 
choir, leading from one fide thereof to the other. It con- 
(i()cth, if I miftake not^ of ^ve angles, and fix fides, the 
middlemoft of which is a naked, uncovered window, looking 
into a chapel behind ip I'guefs the two whifperers fiand at 
about twenty-five yards diftance from one another. But the 
4ome of St. Paul's London, is a more confiderabte whifpering- 
place, where the ticking of a watch, when no noife is in the 
ftrccts, may be heard from iidc to fide ; yea, a whifper may be 
fcnr all round the dome. And not only in the gallery below, 
but above, upon the Jcaflfold, I tried, and foun^ that > whifper 
would be carried over one*s head round the top of the arch, not- 
withftanding there is a large opening in the middle of it, into 
the upper part of the dome. 

L 4 ^tful 
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artful provifion for every emergency and oc.c^- 
fion. The auditory paflage, in the firft place, 
curioufly tunneled, and artfully turned, to give 
founds an eafy paflage, as well as a gentle cir- 
culation and refradion ; but withal, fo as to pre- 
vent their too furious rufliing in, and aflaulting 
the more tender parts within. 

And forafmuch as it is neceflary that this paf^- 
fage fhould be always open, to be upon the 
watch ™j therefore to prevent the invalion of 
noxious infefts, or other animals (who are apt 
to make their retreat in every little hole) nature 
hath fecured this paflage ", with a bitter naufeous 

ex* 



"* ' Auditus autem femper patet ; ejus enim fenfu etiam dor- 

* mientcs egcmus : a quo cum Tonus eft acceptu$> etiam e fomnd 
< excitamur. Flexuofum iter habet, ne quid intrare poilit, (i fim* 

* plex, ec dirc£ium paicrct ; provifum etiam, uc fiqua minima 

* beftiola conarccur irrumpere, in fordibus aurium, tanquam ia 

* vifco, inhxrefCeret.' Cic. de Nat. Deor. 1. %, c. 57. 

It deferves a particular remark here, that in infants in the 
womb, and newly born, the meatus auditorius is ihut up very 
clofcly, partly by the conftii£tion of the paiTage, and partly by a 
glutinous iubftance, whereby the tympanum is guarded againft 
the water in the fecundine, and againft the injuries of the air at 

foon as the infant is born. 

» 

" It is remarkable, that in moft, if not all animals, whoie 
ears are tunneled, or where the meatus auditorius is long enougii 
to aflford harbour to ear -wigs, or' other, iafe£ls ; that, I fay, in 
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fjxcremcnt ^, afforded from the glands p appoint- 
cd for that purpofe. 

« T V 

From hence let us approach the moll inward 



tlie ears of fuch, ear-wax is conftantly to be found. But in 
birds, whofe ears are covered wich feathers, and where the tym«* 
panum lies but a little way wiihin the Ikull, no ear-wax is found, 
becaufe none is neceflary to the ears fo well guarded, and fo 
little tunneled. 

• 

• The ear-wax was thought, by the old anatomiils, to be 
9D excrement of the brain : ' Humor biliofus a cerebro expurga- 
<' tusy' the Bartholines fay of it/1. .3 c. 9. But as Schelhammer 
well obferves, < Nil abfurdius, quam cerebri excrementum hoc 

* ftatuere. Nam et ratio nulla fuader, ut in cerebro fieri excre<^ 
' mentum tale credamus ; ncque vis patent per quas ab eo 
' feclufum in meattim auditorium poflit inde penctrare.' As to 
its taAe, CafTerius gives inftances of its being fweet in fome crea- 
tures. But Schelhammer fays, * Ego vero' Ccniper, cum amaritie 
' aliquid dulccdinis in illo deprehendi.' Vide SchoL de Audit. 
p. I. c ^. fe£^. id. ' But I could never diftinguiih any fweet- 
nefs in it I but think it infipid mixed with a bitternefs. 

p * Cerumina amara arteriolis exudantia.' Willis de Anim. 

* Brut. par. i. c. 14. ' In the (kin— -are little glands, which fur- 

< nifh a yellow and bitter humour. Moniieur Dionis's Dem. i8« 
An handfone cut of thofe glandulae ceruminofae is in JDr. Drake, 
from Valfalva. 

'Pliny attributes a great virtue to the ear-wax ; Morfus ho- 
' minis inter afperrimos numeratur : medentur fordes ex auribus ; 

< ac oe quis miretur, etiam fcorpionum idibus ferpentiumque (b- 

* tim impoiirae.' Flin. Nat. Hift. 1. 28. c. 4. And that it hath 
an healing quality, and may be accounted a good balfam, I my- 
felf have experienced, 

parti 
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parts, in which wc fhall fee ftrokcs of the maft 
exquifite art. To pafs over the innate air, that 
moft authors talk of % becaufe there is no fuch, 
tlic paflage to the palate ', and their ufes, with di- 
vers other purious things that might be named i 
let us flop a little at the part containing the reft, 

namely 
\ 

q That there it fuch a thing i^s the innate air, talked of much l^j 
moft authors on this fubjefb, Schelhammer very juftly, I thiak, 
denies ; by reafon there is a paiTage into the inner ear» f ronn the 
' throat, through with the innate air may pafs our, and the outward 
* air enter in. Vide Par. Alt. p. 2. c. i. fef^. 10. When by 
iltopping our breath, and ftraioing, we force the external air into 
the ear, it may be heard rulhing in; and if much be forced in, it 
may be felt alfo to beat againft tl)e tympanum. When the pafTage tp 
the throat is by any means (lopped, as by a cold in the hcac], &c. the 
hearing thereby becomes dull and blunt; by rrafon the communica- 
tion between the outward and inward air is oSftruftsd : but when 
by (Irong fwiallowing, or fuch like motion of ihc throat, the paflnge 
is opened, we perceive it by a fuddcn fmack or crack, and we 
hnmediately hear very clearly ; the load of feculent air be\ng at that 
time difcharged from the inner car. 

Jt is a wife provlGon, that the paflpge for the air into the car, is 
from the throat; * Ut non ftatim quivis acr cxtcrnus irrumpcrc 

* qucat (as Schelhammer faith, par. ult. c«p. 4.fe£l. 8.)/cd nonnijiil 

* immurattts, actemperatus, calorc ex medio ventre ex pirante ; imp 

* foitaflis non facile alius, nifi ex pulmonibus. 

' Valfaiva hath given us a more accurate dcfcription of the tuba 
Euftachiana, or paHiige to the p^iate, than any other author ; to 
whom X therefore refer, DeAur. Human, c. z. ic&. 16, etc. 

The chief ufe hereof, h^.thinks, is to give way to the inner 
air, upon every motion of the membrana tympani, the malleus, 

incus 
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namely, the bone \ The particular texture ancj 
hardnefs of which, above other bones of the body, 
is very remarkable; whereby it feryes not only as 
a fubftantial guard to the fenfory, but alfo to op- 
pofe the impulfes of the etherial matter, th^t there 
may be no lofs fior confufion in the found ; but 
that it may be conveyed regularly and intirely tQ 
the auditory nerv«$y 

^ The next part I ftiall take notice of, may be 
^at fine membfane called the tympanum, of 
piembrana tympani f j yrith its inner mem- 
brane 

incusy and ftapet. This pa(!iigey ifitbeihut up, deafnefs cnfaet; 
of which he gives two inftances ; one a gentleman, who loft hii 
hearing by a polypus in the nofe reaching to the uvula ; the other a 
yeoman, labouring with an ulcer above the left fide of the vivula ; 
which when he ftopt with a tent dipped in medictne, he l6ft his 
hearing in the lef): ear, and recovered it, ai fooii a^ the tent waf 
out. Ibid. cap. 5. {c€t. 19, 

^ f * Os [pctrofum] ex quo infcfioret [hbyrinthi] cs^vitatum 
' pariete$ conflati fant, album duriffimum, necnon maxime com* 
' paQum. Id autem a nature ica comparatum efle videtur, ut 
f maceria astherea fonorum obje£torum imprefiionibut onufla, dum 

* praedi£kis impingitur parietibus, nihij aut faltem fere nihil motua 

* fui amictar, afque adeo ilium qualcm ab obje&is fonoris accepit, 

* talem communicet fpiritui animali contento intra ezpaniiobet 

* rami mollioris nervorum auris.' Dr. Ram. VieulTena of 
Monrpelier, in Phil, Tranf. No 258. 

* The tympanum of the ear, or as Valfalva and the moderate 
|he mcmbrani tympani, was cdcen notice of ^t early as fiippo* 

■ crates's 
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brane ' ; together with the four little appendant 
bones ^, and the three inner mufcles to move them, 
and adjuft the whole compages to the feveral purpofes 

of 

crates's time. In bir<}9, it is ilrained towards the outward parts; 
in other animalc owards the brain, or ioaer parts, Monfieur 
Dion is faith, ' It is not equally faftened ro the whde circumfer- 

* ence of the bony circle, in which it is inchafed ; for on the upper 

* fide it hath a free difengaged part, by which fomc can give vent to 

* the fmokc in their mouth.* Demon. 8. That there is fomc 
palTage I doubt nor, but I qucAion whether Monfieur Dionis ever 
faw the difengaged part he mentions. I have piyfclf carefully 
fearched divers fubje6ls, and do not remember to have feen any fuch 
pillage ; and I perceive it efcaped the diligent Schelhammer's eye, 
Valfalvaalfo, byinjefbing in through the tuba EuAachiana, could 
not force any liquor into the meatus auditorius ; but yet he imagines 
he found the pafTage out in another place of the drum, in fome 
morbid, and one found head. Valfaiv. dc. Aur. Hum. cap. i fe£^. S. 
Mr. Cowper alfo affirms there is a paflage by the upper part of the 
membrane. An at. Ap. 6g. 8, 

" Dr. Vieuflens, bcfpre-namcd, d'fcovcred a membraDe, 
' tenuiirima?rara»que admodum texturx intra cavitarem tympa- 

* ni j' as he dcfcribesit. Whofe ufe he faith is, i* * O^cludens 

* labyiinthi januam impedit ne naturalis puriflimus ac fubtiliffimus 
' acr intra cavitates — communjcationem— habeat cumaere craiTo. 

* 2. Labyrinth! bafin calefacit, etc. ubi fupra.' Probably this 
double membrane may be fuch, or after the fame manner as it is in 
the tympanum of birds : of which fee my obfervations in book vii, 

'chap. %• 

* The four little bones being treated of by all that ha v£ concerned 
themfelves ibout tliis ft-ntc of Hearing, fince their difcovery, I fhaU 
take notice ®f only two things concerning them. i. The difcovery 
of them is owing wholly to the diligence and fagacityof the latter 
Ages; of which Schclha;nmcr gives this account from Fallopius: 
* H^c oificula aatiquis anatomicis-- <-^i^noca fuercj primufque q;ji 
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of hearing, to hear all manner of founds, loud or 
languid, harfh or grateful ''. 

From 

« in luccm produxit [mallcum ct riKudcm] fuit Jac. Carpenfis; 

* primus quoque procul omni dubio anatomies artis, quam 

* Vcralius poftca pcrfccit, rtftaurator. Tcrtium ftapedam] invenic 
«" ac promulgavit primus Joh. Phil, ab Ingraflia, Siculus, phil- 

* ofophus, ac mcdicus dofliflTimus. Qoartum, Thoma Bartholino 

* tefte, viro longc cclcberrimo, Fran. Sylvio dcbctur.* Schcl. ubi 
fupra. Cap. 3. f«ft. 9. 2. Their difference in anirtals : in man. 
and quadrupeds, they are four, curioufly inarticulaced with one 
another; with an external and internal mufcle to draw, or work 
them, in extending, or relaxing the drum ; but in fowls the cafe it 
very different : * His unum ofliculum folum largitacft natura^ quod 

* mobilis, quae in tympanum videtur terminari. Id. ib. fcft. S. 
' CoUumellam forte appellaveris : teres enim efl et fubtiltflimum, 

* ball innitens latiori, rotunda*. Huic adnexa eft cartilago valde 
.' [mobilis].' ' In the ears of all the fowls that I could examine, I 

* never found any more than one bone, and a cartilage making a 
' joint with it, that was eafiiy moveable. The cartilage had genc-« 

* rally an epiphyfe, or two, one on each fide ' The bone waa 
' very hard and fmall, having at the end of it a broad place, of the 
< fame fubilance, very thin, upon which it refted as on its bafis.' 
Dr. Al. Moulen in Phil. Tranf. No 100. 

Thefe are the mod material things I find obferved by otheri,* 
concerning the ears of fowls, and fome of them hardly, I bclievey 
obferved before. To >^hich I (hall fubjoin fome other things I 
have myfelf difcovered, that I prefun^e efcaped the eyes of thofe 
moft curious aad inquficive anatomiils. Of which fee the laft cited 
book vii. chap. 1. 

* ' Videtur quod tympanum audittonis ihllrumentum praeliminare 
' etquafipracparatoriumfuerit, quod foni impreffionem, lite fpece's 
' feniibiles primo fufcipiens, cas in debita proportione, et apta con- 
« formitate verfus fenfurium, quod adhuc interius fitumeft, dirigat*. 

* limili officio fungitur refpe£^u auditust, ac tunica: oculi pupillam^ 

* tonRhvLimcs, refpedu vifus; utrcquc mcmbranse ffecies 

r(:DfibiIe« 
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From this, region of the tympanumj 1 nilght pafs 

* fenUbiles refringunt et quafi emolliunt, eafque fenforio non niit 

* propoitionatas tradunt, cui nudo fi adveaiant, teneri6rem ejus 

* crafin facile lasdani, aut obruant. Retcra tympanum non audit, 
« fed meliori tutiorique auditioni confert. Si hsec pars deftruatur< 
' fenfio adhnc aliquamdiu, rudi licet modo, ptragl poffit } quippe 
« experiinento olim in cane fafto, etc.— Janitoris officip ut tymp - 
« Dum icfte defungi pofflit, espanfum ejus pro data occafiooe 

* ftringi, aut relaxari debet, yeluti nimirum oculi pupilla— Qua* 
< propter hnic auris tympano, non feeus ac bellico, machinse 6ve 

* wenia: quaedam apponuntur, quae liiperficiera ejui modo ten- 
« fiorem, modo laxiorem reddant : hoc enim efficiunt tria officula, 
' cum mufculo,* etc: Willis de An. Brut. c. 14. 

F6r this opinion of Dr. Willis, Dr. Schelhammer isteryfevere 

tipon him, deriding the refraftions he fpeak. of; and therefore 

fcrioufly pteves, that they are the humoun, ndt tunics of the eye, 

that refraft the rays of light; .and then jeeringly demandtth, 

whether the fonorous rays are refraaed by faffing through a d.ifer- 

eat medium f whether the conrfltity or concavity of the dmm 

colleas&oferays into. focal point, or fcatters them? etc. And 

then faith, 'Ob has rationes a dariff. viri,ac de remed.ca praedar. 

« meriti, fententia n6n poffumus non effe alieniore ; m quo uti 

i ingenium admiror, quotie. medicamentorum rires, aut morborum 

« caufasixplicat, fie ubi forum fuum egreffus, philofophum ag.t, 

« tcvelpartiumufum, vel chymicarum rerum natntam fcratetur, 

« eius haud fcmel non modo judicium defidero, verum aliqnando 

' ctiam fidem.' This is fo fevere and unjuft a cenfure of our truly 

famous countryman, a man of known probity, that might deferve* 

better anfwerj but I have only rime to fay, th« •1*°»8V^/ 

Schelhammer hath ouf-done all that wrote before hitn, i» his book 

deAuditu, and flxewed himfelf a man of learning and induftry, 

TCtaa ««r countryman wrote more than he, though perhaps not 

free from errors too, fo he hitb manifefted himfelf to have been a. 

curious and fagacious an anatomift, as great a philofopher, and as 

U««ed «id &ilful.phyfician,u any of "» /f«*"' "'. ^" 

,ep««ioa for veracity and inugrity, was no U6 than «y of the.« 
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\no. But after all this terrible clamour. Dr. ^chelliammer pre« 
judicately millaketh Dr. Willis's meaning, to fay no worfe; For, 
Ixy * utrxque membranz refringunt,' Dr. Willis plainly enough^ 
1 think, means no more than a reftri£lion of the ingrefs of too 
many ray& ; as his following explicatory words manifeft, viz. 

* refringunr^ et quaii emolliunt, eafque fenfono noo nifi pro* 

* ponionatak tradunfc.' But indeed Dr., Schelhammer hath .ihewn 
himfelf a too rigid ceiifor, by making Dr. Willis fay, the ear-drum 
hath fuch like braces as the war-drum, viz. * Quod porro de 
^ machinis feu ta:niis tympani bellict adducit, dicitque idem in 

* tyropano auditorid conffnd, id prdrfus folfifTimum eQ.' I wonder 
Dr. Schellhammcr did not alfo charge Dr. Willis with making it a 
poner, fince he hath in the fame paragraph, * janicoris ofEcio,' etc. 
But Dr. Willis's meaning is plain enoungh, that the little 
bones and mUfcles of the ear-drum do the lame office in 
(Iraiuing and relainng it, as the braces of the war-drum do in 
that. And conlidering how cUfious and folemn an apparatus there 

. is of bones, mufcles, and joints, all adapttd to a ready motion, I 
am cleat ly of Dr. Willis's opinion, that one great ufe of the eaN 
druih is for the proponioning founds^ and that by its ettenfion 
and refra£|}on, it correfponds to all (bunds, loud or languid,* at 
Hie pupil of the eye doth to fevcral degrees of light: and that 
Ihey are no other than fecondary uftfs afligned by Dr. Schelham* 
m'cr, as the principal or fole ufes of keeping out the external 
colder air, dud, and other annoyances? but efpecially that, ' Ob- 
' folius atris internl potilTimum irrompentis vim, hunc motum 

* tympani ac mallei elTe condltum, m'cedore primum, deindefibi 

* reftitui qtteat :' as his words are, p* ult. c. 6* feft. 13^ 

It was no improbable thought of Rohault, ** Nos attentos . 
« prxbere, nil aliud efl, nifi tympanum, ubi ita opus eftfafto, con- 

* tffndpe aut laxare, ct operam dare ut illud in ea pofitione inten-' 
' turn llct, in qua tremulum aeris extemi motum commodiHiroe 

* excipcrc poflit.' Roh. Phyf. p. i. c. 26. fcft. 48. 

The hearing of deiif perfons more eafily by means of loud 
Boifev, is^ another argument of the ufe of the draining or relax- 
ation of the tympanum in hearing. Thus Dr. Willis, < ubi fupra, 

* Acccpi 
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* Accept olim a viro fide digno, fe mulierem noviffe, qux liccti 
< furda fuerit, quoufque tamen intra conclave tympanum pulfare- 

* tUTf verba quaevis dare audiebat : quare maritus ejus tympanif- 
' tarn pro fervo dorfieflico conducebat, ut tllius ope, coiloquia in* 

* terdum cuoi uxore fua haberet, Etiam de alio fuidaftro mihi nar- 

* ratumeft,qui prope Campanile degens, quoties una plures Campa- 
' nae refonarent^ vocem quamvis facile audire et non alias 
' potuit.* 

t 

* Abfciffo mufculo [procelTus majoris mallei] in rccenti aure, re- 

* laxa'tur [tympani tnembrana].' Valfa. de Aur. Hum. c. %\ 
« fca. 5. , . 

Upon confidering the great difference in authors opinions, a- 
bout the ufe of the parts, and manner how hearing is perform- 
ed, as alfo what a curious provifion therq is made in the ear, by 
the four little bones, the mufces, membrane, &c. I was mind- 
ed, fince I penned tbis note, to make inquiry myfelf- into this 
part, and not to rely upon authority. And after a diligent fearch 
of various fnbje^s, I find we may give as rationsil and eafy an ac- 
count of hearing, as of feeing, or any other fenfe j as I have ihtwa 
in my laft dited note book vii. chap. 1. with relation 
to birds. And as to men and beafts, the cafe is the fame, but 
the apparatus mere complex and magnificent. For whereas in 
l>Lrd8, the auditory nerve is affe^led by the impreflions made on 
the membrane, by only the intermediacy of the columella j in 
man, it is done by intervention of the four little bones, with 
the mufcles a£^ing upon them ; his hearing being to be adjufied 
^o all kinds of founds, or impreflions made upon themembrana 
tympani. Which impreflidns are imparted to the auditory nerve, 
in this manner, viz. firft they a£^ upon tbe membrane and mal- 
leus, the malleus lipon the incus, and the incus upon the os or- 
biculare and flapes ; and the Hapes upon the auditory nerve :. 
for the bafe of the ftapes (the iaaie as the operculum in birds) 
hot only covers the feneftra oval}^,' within which the auditory 
iierve lieth, but hath a par^ of the auditory nerve fpread upon 
it too* It is manifeft that this is the true procefs of hearing ; be- 
taufe if the upieinbrane be moved, you may fee all the bones 

nioTC 
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to that of the labyrinth ', and therein furvey 
the curious and admirable ftrudture of the vef- 
tibulum, the lemicircular canals, y and cochlea ; 
particul arly the artificial gyrations, and odier An- 
gular curiofities obfervable in the two latter. 



move at the fame time, and work the bafe of the ftapes up and 
down in the feneftra oralis, as I Ihe wed in this chapter, concerning 
the mole ; and as it may be feen in other ears carefully open- 
ed, ' if the parts remain in iitu* 

* I do not confine' the labyrinth to the canales femicircu- 
lares,< or any other part, as the elder anatomifls ftem'to hare 
done, who by their erroneous and blind defcriptions feem not 
well to have underilood thefe parts; but with thofe much more 
curious and accurate anatomifls, monficur de Verney, and Dr. 
Valfalva; ynder the labyrinth, I comprehend the canales femi- 
circulares, and the cochlea, together with the intermediate ca- 
vity, called by them the veftibulum, 

7 In the fcmicircular canals, two things deferve to be not* 
ed. 1. That the three canals arc of three different fizes, major 
minor, and minimus. 2. Although in different fubje£ls they aro 
frequently different j yet in the fame fubjc£l they are conftantly 
the fame. The leafon of all which, together with the ufes, Val- 
fdlva ingcnioufly thinks is, that as a part of the tende/ auditory 
nerve is lodged in thcfc canals, fo they are of three fizes, the bet- 
ter to fuic all the variety of tones ; fome of the canals fuiting 
fomc, and others, other tones. And although there be fome dif- 
ference as to the length and (ize of thefc canals, in different per- 
fons ; yet left there ihould be any diCcord in the auditory organs 
of one and the fame man, thefe canals arc always in 'exa£b con- 
formity to one another in one and the fame man. Vide Valfal. 
ubi fupra, cap. 3. fcft. 7, and cap. 6.fe6l> 4, 9. 

VOL. !• M Birx 
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But I Ihall not expatiate on thefe reclufe 
parts; only there is one fpecial contrivance of 
the nerves minirtcring to this fenfe of hearing, 
which muft not be pafled by; and that is, the 
branches of one of the auditory nerves % fpread 
} artly to the niufcles of the ear, partly ,to the 
eye, partly to the tongue and inftruments of 
fpeech, and inofculated with the nerves to go to 
the heart and breaft, by which, means there 
is an admirable and ufeful confent between thefe 
parts of the body^ it being natural for moft 
animals, upon the hearing any uncouth found, 
to ere6t their ears, and prepare them to catch 
evcr\' found; to open their eyes (thofe conftant 
faithful centinels) to ftandupon their watch i and 
to be ready with the mouth to call out, or utter 
what the prefent occafion fhall diftate. And 
accordingly it is very ufual for moft animals, 

» * Hic pofterior ncrvus extra cranium delatus in ires racnot 
' dividitur, qui omnes moribus patheticis — infcrviunt. Piimus — 

* mufculis auris impenditur. Procui diibio hujus adione cfHcicur 

* ut animalia quacvis a fubito foni impulfu, aures quafi fonum ni- 

* mis ciro tranretantcm capraturas erigant. Raipus alter — vcrft* 

* utrumqiic ocuji angulum furculos emitiit : qui mufcuiis palpc- 

* brarum aitollcntibus infcruntur ; quorum ccrre munus eft ad 

* fubitum foni appulfum oculos confeflim apcrire, cofquc vclut ad 

* excubias vocare— Tertius — mmas vcrfus linguae radlccm de- 

* fcendens, mufcuiis ejus et offis hyoeidcos diftribuitur, adeoquc or- 
. « gana quzdam vocis edcnde a6luat.' &c. Wil. C^r, An. 2. 

* c. 17. 

when 
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when furprized, and terrified with any noife, 
J)refentiy to fliriek and cry out. 

But thete is befides this, in nnan, another 
great ufe of this nervous commerce between 
rhc ear and the mouth ; and that .is, as one of 
^ the bell authors on this fubjeft expreffeth it *. 

* That the voice may correfpond with* the hearing, 

* and be a kind of echo thereof, that what is * 

* heard with one of the two nerves, may be 
^ readily exprefled with the voice, by the help of 
^ the other/ 

Thus much may fuffice to be faid concerning 
the organ. Let us, 

II- Take notice of the objedt of this admir- 
able fenfe, namely, found ; and fo conclude this 
chapter. I ftiall not here inquire into the nature 
and properties of found, which is in a great 
meafure intricate, and hath puzzled the beft 
naturalifts : neither will I fhew how this admir- 
able efFedt of the divine contrivance may be im- 
proved to divers ufes ^ and purpofcs in human , 

life; 

• ^ Hujufmodi ncrvoram confortnatio in homine ufum alium 
* infigQiorctn praellat, oempe ui vox,' Sec. Willis, ibid. 

* Among the ufes to which the wit of ma,n hath employed 
founds, we may reckon th? inflrumcnts ufvful in convocating a(^ 

M 2 fcmblies 
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life; but my bufmefs will be to fhew that 
this thing, of fo admirable ufe in the animal 
world, is the work of God. And this will appear, 
let the fubjedt matter of founds be what it will ; ei- 

tlier 



fcmblifs, manag'ng armies, and inn^y other occafions^ wherein 
bells, trumpets, drums, horns, and other founding inlUuments aic 
ufed ; the particulars of which it would be tedious to recount: ss. 
, that the biggcft bell in Europe is reckoned to be at Erfurt in 
Germany, which they fay may be heard twenty- four miles ; with 
much more to ihe fame purpofc. 1 lliall therefore only for a fampLe 
take notice of the fpeaking-trumpct ; the invention of which is 
commonly afcribcd to our eminent Sir Samuel Morland ; but was 
more probably Ath. Kircher's ; at lc»<ft he had contrived fuch aa 
inftrumenr, before Sir Samuel hit upon his. Kiuher in his Pho- 
nurg, fdiih, the Tromba publiflicd laft year in England, be had 
invented twenty four years before, and. publiflicd in his Mifurgia ; 
that Jac. Albanus Ghibbcfius, and Fr. Efchinardus afcribe it to 
him ; and that G. Schottus teftifuth he had furh an inftrumeot in 
his chamber in the Roman College, with which he could call to, 
and receive anfwcrs from the porter. And confidering how famed 
Alexander the Great's tube was, which is faid might be heard 
loo Hadia, it is fomcwhat ftrangc that nobody fooncr hit upon 
I he invention. Of this Stcntorophonic horn of Alexander, there 
is a figure preferved in the Vatican, which, for curiofity fake, 
I have from Kicchcr rcprcfented in fig. 3. He faith its diame- 
ter was five cubits, and that it was fufpendcd on a fupporter. 

For the make of the fjreaking-rrumpct, and the reafon why it 
magnifies founds, I fhall refer to Kirther ; efpccially to "Sir Samuel 
Morland's Tuba Stcntorophonica, publiflied in 1672. 

K-rchcr faith, he took one of thcfe trumpets of fifteen palms 

length, alonu; with him tothemons Euftachianus, where he convocat* 

ed 2200 peribns to prayers, by means of the unufual fouod, at two, 

three, four, and five Italian miles diftance. 

With 
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ther die atmofphere ^ in grofs, or the aetjierial part 
thereof, or foniferous particles of bodies, as fome 

fancy. 

With thefc bcllowing-trumpcts, I (hall join forac bcUowing- 
caves for the readers diverfion. OL Magnus dcfcribes a cave ia 
Finland, near Viburgh, called Smellen, into which, if a dog, or 
other living creature.be call, it fends forth fo dieadful a found, that 
knocks down every one near it. For which reafon they have 
guarded the cave wich high walls,^to prevent the mifchicfs of its noife 
Vide. Ol. Magn. Hifl. 1. ir. c. 4. Such another Peter Martyr 
faith is in Hifpaniola, which wiih a fmall weight cad into it, en- 
dangers deafnefs at Bve miles diflance. And in Switzerland Kir- 
cher faith, in the Cucumer-Mountains is a pit that fends out both a 
dreadful noife and a great wind therewith j and that there is a well 
in his country 3000 palms deep, whofe found is equal to that of a 
great gun. Vide Kirch. Phonurg. 

01. Magnus fpeaking of the va(t high mountains of a northern 
province, called Angermannia, faith, * Ubi bafes eorum in pro- 

* fundiiTimo gurgiie ftantes, cafu aliquo, vel propofito nauts 

* acceflerint, tantum horrorcm ex aha flu£luum collifione perci- 
' piunt, ut nifi pitrcipiti remigio, aut valido vento evafcrit, folo 

* pavore fere exanimes fiant, multoquc dierum curriculo, ob ca- 
' pitis turbationcm, pril^inz mentis, et fanitaiis compotes vix 
^ evadant. Habcnt bafes illorum montium in fluftuum ingreiTu et 
' regrclfu tortuofas ritnas, five fcilTuras, fatb (lupendo naturae 
' opificio fabricatas, in quibus longa voragine formidabilis ille 
' fonitus quafi fubterrancum tonitru generatur.' Ol. Magn. 1. 2. 
c. 4. See alio chap. 19. 

^ That the air is the fubjcfV, or medium of found, is ma- 
nifcll from the experiments in rariBed and condenfed air. In an 
uqexhaufled receiver, a' fmall bell may be heard at the diflance 
of fome paces : but when exhauded, it can fcarce be heard at 
the neared diftance : and if ;he air ]>c compreiTed, the found 
will be louder, proportionably to the compreilion or quantity of 

M 3 air 
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fancy, or 
think it. 



whatever elfe the philofophers may 
For, who but an intelligent being, 

what 



air crowded in, as I have often tried myfelf, and may be fccn 
in Mr. Hawkfbec's curious experiments, p. 97. A(fo his experi- 
ments in Phil. Tranf. N* 321. 

Neither doth this fucceed only in forced rarefa6^ions and 
condenfations of the air, but in fuch alfo at are natural ; as is 
evident from David Froedlichius in Varenius, upon the higheft 
eminences of Carpathus, near Kefmerckt in Hungary. The flory 
of Froedlichius is this, ' E«^o menfe Junii 161^, turn adolef- 
cens, fublimitatem horum montium, cum duobus comitibus 
fcholaribus, experiri, volcns, ubi, cum in prin\£e rupis veiticem, 
magno labore, me fummum terminum aflccuium efle purarem, 
demum fefe obtulit alia multo alti^r cautes, ubi per vada ea- 
que vacillantia faxa (quorum unum, fi loco a viatorc dimove>ur 
— aliquot centcna-— rapit, et quidcm tanto cum fra^re, ut illi 
metuendum (it ne totus roons corruat, eumque obruat) enixus 
eifem, iterum alia fublimior piodiit, &c. donee fummo vitx 
periculo ad fupremum cacumen penetraverim. £x dcclivioribus 
montibus cum in fubjc^las valles,— nil nifi obfcuram no£lcm, 
aut cceruleum quid, inftar profundi aeris, quod vulgo fudum 
coeium appcllatur, obfervare potui mihique videbar, fi de montc 
caderem, non in terram, fed refte in folcrti me pmlaplurum, 
Nimia enim declivitate, fpecies vifibiies extenuatse ct hel^etuti^ 
fuemnt. Cum veto altiorem montem peterem, quf.fi intia ne- 
bulas denfiffimas hxrebam — Ec cum non procul a fummo ver- 
tice elTem, de fublimi quiefcens profpexi et animadverti iis in 
locis, ubi mihi antea videbar intra nebulas haefifTe, compa^^as 
atque albas fcfc movere nubes fupra quas, per aliquot millia- 
ria et ultra terminos Sepufi commodus mihi profpcflus paruit. 
Alias tamen etiam nubcs altiores, alias item humiliores, nccnon 
quafdam aequaliter a terra didantes vidi. Atque hinc tria in* 
tcllexi. I. Me turn tranHvifTe principium medix xris regionis. 
a. Diflantiam nubium a terra, non clTc xqualcm — 3. Diftan- 

tiam nubium—- non **£ mill. Ger. ut quidam— fed tantum di- 

\ ... 

midi- 
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what lefs than an omnipotent and infinitely wife 
God could contrive, and nruke fuch a fine body, 
flich a medium, fo fufcepcible of every impref- 
fion, that the fenfe of hearing hath occafion for, 
to empower all animals to exprefs their fenfe 
and meaning to others ; to make known their fears 
their wants, their pains, and forrows in melancholic 
(ones ; their joys and pleafures in more har- 
monious notes i to fend their minds at great dif- 

tances 



♦ midiatum mill. Ger. In fummum montis vcrticcm cum per- 
Tenilfem, adeo tranquillum et fubtilem »erem ibi offendiy uc ne 
pill quidcm mot urn fcntircm, cuoi tamcn in depreffioribiis vcn- 
turn vchcmente-n cxpcitus fim : uiidc collcgi fummum cacu- 
men iftius moatis Carpathici ad mil). Germ, a radicibus fuis 
imis cxfui'gere, et ad fupremam ufquc aeris rcgionemy ad quam 
venti non afcendunt, lertingere. Explofi in ea fummitate fclo- 
petum : quod non majorem fonitum primo prae Te tulic, quam 
(1 tigillum vel baciilum conFregiirem j poft inrervallum autem 
tcmporis murmur prolixum invaiuit, inferiorefquc montis par- 
tes, convalles et fylvas opplevit. Defcendcndo per nivcs anno- 
fas intra convalles, cum icerum fclopetum cxonerarem, major 
et horribilior fragor, quam ex tormentv> capaciflimo inde exci- 
ebatur : hinc verehar ne totus mons conculfus mecum corrue- 
ret • duravitquc hie fonus per femiquadrantem horse, ufque 
dum atilruiiilimas cavernas pentralfet, ad quas aer uodique 
rouhiplicatus rtiiliir.— In his celiis montibus, plerumquc ningic 
grandinatve media aellate, quoii'.s nempe in fubjefla et vicina 
plaotiiie piuit, uri hoc ipfum expertus fum. Nivcs diverforum 
annorum ex colore ct cortice doiiore dignofci poffunt.' Varen. 

Geogr. 1. I, c. 19. prop. ult. 



The ftory being diverting, and containing divcrfe things rc- 
inarkable, I have chofen to note the whole of it, although fome- 
^hat long, laiher than fii^glc out the paflagts only which relate 
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tanccs **j in a fhort time % in loud boations i or 

to 

to the diminifhiDg the found of his piftol, by the rarity of the 
air at that great afcent into the atmofphere ; and the magnifying 
the found by the polyphonifms or repercuflions of the rocks, ca- 
verns, and other phonocamptic objefts below in the mount. 

But it is not the air alone that is capable of the impreffions 
of foundy but the water alfo, as is manifeft by (hiking a bell 
wider water, the found of which may plainly enough be heard, 
but it is much duller, and not fo loud $ and it is alfo a fourth 
deeper, by the ear of fome great judges in mufical notes, who 
gave me their judgements in the matter. But Merfenne faith, a 
found made under water, is of the fame tone or note, if heard 
under water; as are alfo founds made in the air, when heard 
under water. Vide Merfen. Hydraul. 

Having mentioned the hearing of founds under water, there 
is another curioftty worth mentioning, that alfo farther proves 
water to be fufceptible of the impreflions of found, viz. divers 
at the bottom of the fea can hear the noifes made above, only 
confufedly. But, on the contrary, thofe above cannot hear tha 
divers below. Of which an experiment was made, that, had like 
to have been fatal ; one of the divers blew an horn in his diving- 
bell, at the bottom of>che fea; the found whereof, in that com- 
prelfed air, was fo very loud and irkibme, that dunned the diver, 
and made him fo giddy, that he had like to have drOpt out of 
his bell, and to have been drowned. Vide Sturmii Colleg. Cur. 
vol. 1, tentam. i. 

' As to the difiance to which found may be fent, having 
fome doubt, whether there was any difference between the nor- 
thern and fouthem parts, by the favour of my learned and illuf- 
trious friend Sir Henry Newton, her late majefly's envoy at Flo- 
rence, I procured fome> experiments to be made for tne in Italy. 
Hit moft fereae highnefs the great duke was pl«eafcd to order great 

gUDI 
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to exprefs their thoughts near at hand with a 

gentle 

gans to be fired for this purpofe at Florence, and persons wens 
appointed on purpofe to obferve them at Leghorn, which they 
c^ompute is no lefs than 55 miles in a firait line. But notwiih- 
fUnding the country between being fomewhat hilly and woody 
and the wind alfo was not favouring, only very calm and dill, 
yet the found was plainly enough heard. And they tell me, that 
the Leghorn guns are often heard 66 miles off, at Porto Ferreros 
that when the French bombarded Genoa, they heard it near 
Leghorn, 90 miles diftant ; and in the Medina infurreftioD, the 
guns were heard from thence as far as Augufta and Syracufe, about 
1 00 Italian miles. Thefe diflances being fo confidcrable, give 
me reafon to fufpcft, that founds fly as far, or nearly as far 
in the fouthern, as in the northern parts of the world, notwith« 
{landing we have a few inftances of founds reaching farther di- 
flances. As Dr. Hearn tells us of guns fired at Stockholm in 168^ 
that were heard 180 Englilh miles. Apd in the Dutch war, 1672, 
the guns were heard above 200 miles. Vide Phil. Thanf. N** 113. 
Alfo there is this farther reafon of fufpicion, that the mercury 
in the barometer rifeth higher without than within the tropics^ 
and the more northerly, Hill the higher, which may incrcafe tho 
ilrength of founds. 

« As to the velocity of founds by reafon the moft celebra« 
ted authors differ about it, I made diverfe nice experiments myfelf^ 
with good inftruments; by which I found, i. That there is fomo 
although a froall difference, in the velocity of founds, with oc 
againft the wind; which alfo is, i. Augmented oriliminilbed by 
the ftrength or weaknefs of the wind. But that nothing elfe doth 
accelerate or retard it, not the differences of day or night, heat 
or cold, fummer or winter, cloudy or clear, barometer high oc 
low, &c. 3. That all kinds of founds have the fame motioop 
whether they be loud or languid, of bells, guns, great or fmall, 
or any other fonorous body. 4. That they fly equal fpaces ia 
e<}ual times. 5thly and laflly, That the mean of their flight is at 

the 
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gentle voice, or in fecret whifpers ! And, to fay nq 
more, who lels than the fame moft wife and 
indulgent Creator, could forai fuch aii oeconomy, 
as that of melody and mufic is ; that the 
medium fliould, as I faid, fo readily receive 
every impreffion of found, and convey the 
melodious vibration of every mufical ftring, the 
harmonious pulfes of every animal voice, and 
of every mufical pipej and the ear be as well 
adapted, and leady to receive all thefe impref- 
fions, as the medium to convey them : and 
laftly, that by nneans of the curious lodgement, 
and inofculation of th^ auditory nerves before- 
mentioned, the orgafms of the fpirits fhould 
be allayed, and perturbations of the mind, in a 
great meafure quieted and (tilled ^: or, to ex- 
prefs it in the words of the laft cited famous 
author «, ' That mufic fhould not only affeft 

^ thq 

the rate of a mile in 9 half feconds and a quarter, rr 1152 fee^ 
in one fecond of time. Vide Phil. Tranf. ibid. 

' Timotheus a muHcian could excite Alexander the Great 
to arms with the Phrygiao ftiund, and aUay his fury with an- 
other tone» and excite him to merriment. So Ericus king of 
Denmaik, by a certain rrufician, could be driven to fuch a fury, 
as to kill Tome of his be ft and moft trufty fervants. More of 
this power of mufic over the fffe6lions, may be fecn in Ath. 
Kirch. Phonurg. lib' 2. fcdV. i. Alfo in If. VoOlus de Poema- 

turn cantu et Rythmi viribus. 

Ab4 
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f the fancy with delight, but alfo give relief 
* to the grief and fadnefs of the heart; yea, 

^ ap- 

And not only upon the affcftions, but alfo on the parts of 
the bodv, mufic is able to exert its foice, as appears from the 
Gafcoigne knighr, * Cui phormingis fono audita Vcfica ftatim 
* ad urinam rcc^'icndam vellicahatur.* Such another \vc have in 
A** I. Ephem. Nat. Curiof. Obfer. 134. Alfo Morhoff dc Scyph, 
vitr. per ctrt. human, vocis fonum frafto : where there is not 
only the account of the Dutchman at Amderdaroy one Nich. 
Peter, that brake Rummer glalTcs with the found of his voice, but 
alio divers other inHances of the powers and efirc£ls of found. 
But to the ftory of the Gafcoigne knight, Mr. Boyle, from Scali- 
ger, adds a picafant palfagc, that one he had difobligcd, to be 
even with him, caufcd at a feafl, a bag-pipe to be pfayed, wheii 
he was hemmed in with the company ; which made the knight 
bepifi himfelf, to the great diverfion of all then prefent, as well 
as confufion of him fdf. Boyle's Efl'ay of the EflTedl of Lang, 
Motion. In the fame book are other matters that may be noted 
here. One whofe arm was cut ('flf, was exceedingly tormented 
iviih the difcharge of the great guns at fea, although he was at 9 
great diftance on land. And a great Ihip- commander obfcrvcd his 
wounded men, w th broken limbs, fuffercd in like manner at 
the enemy's difcharges. An ingenious domtftic of his own would 
have his gums bleed at tearing of brown paper. And an ingeni- 
ous fecntUman of Mr. Boylc'i acquaintnncc confefled to him, 
thrit he was inclined (o the knight of Gafc(HgTie*s diftcmpcr, up- 
on heating the noife of a tap running. The dancing to certain 
tunes, of pcrfons bit with the tarantula, he was afTurcd of ^y an 
ingenious acquaintance »t Tarcntum, who faw feveral, ainong 
the reft a phjfician, affefttd with that diftemper. Ar.d many o- 
ther accounts of this kind, fcemingiy credible, arc related in 
Morhoflf- Kircher, and many others ; although Dr. Cornel io 
qucft'ons the matter of fatl: relatmg to the cure of the taran- 
tula's bite, iaPhil. Tranf. N® 83. Mr. Boyle alfo f^ith, a lober 
mufician told him, he could make a certain woman weep, by 
playing one tune, which others would be little affected at. And 
tie faith, chat he himfelf had a kind of ihivering at repeat- 
4 ' ing 
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' appeafe all thofe turbulent paflions, which 
* arc excited in the breaft by an immoderate 
' ferment, and fluftuation of the blood.' 

And now, who can refleft upon all this 
curious apparatus of the fenfc of hearing, and 

ing two verfes in Lucan. And I add, that I very well know 
one to have a fort of chill about his prxcordia and head, up- 
on reading or hearing the 53d chapter of Ifaiah ; as alfo David' s 
lamentations for Saul and Jonathan, t. Sam. i. 

Neither are^ourown minds and bodies only afifcfbed with (bunds 
but inanimate bodies are fo alfo. Of which many ftories msty 
be met with in Kfrcher particularly a large ilone that would 
tremble at the found of one particular organ-pipe ; in Morhoff* 
alfo, who among many other relations hath this, * Memini cum 
* ipfl (clarif. Willifio] de experimento vitri per vocem fra6bi nar- 
< rarem, ex eo audiviiTe, quod in aedibus muficis fibi vicinis aii- 
' quoties collapfum pavimentum fucrit ; quod ipfe fonis conti- 
tipuis adfcribcre non dubitavit. ' Morhoff. c. 12. Merfenne alfo, 
among many relations in his Harmon, and other books, tells a 
far more probable ftory, of a particular part of a pavement, that 
would ihake as if the earth would open when the orgatis played 
than what he relates about Antipathy, in his Quxft. Comment, 
in Genef. viz. that the found of a drum made of a >volf's (kin 
will break another made of (heep*s ikin : that hens will fly at 
the found of a harp fining with fox-gut-ftrings, and more to the 
fame purpofe Mr. Boyle alfo, in his laflf cited book tells us, feats 
will tremble at the found of organs ; and that he hath felt his 
bat to do {o too under his hand, at certain notes both of organs, 
and in difcourfe ; that he tried an arch that would anfvvcr to 
c-fa ut, and had done fo 100 years ; .and that an experienced 
builder told him, any well built vault will anfwer fome determi- 
nate note. And at Eaftbury-houfe near Barking, I myfelf difco- 
vered the porch, having firm brick-walts, not only to found 
when ftruck on the bottom, but alfo to giye almoft as loud a 
found when I founded the fame note with my voice, 

> Willis, ubi fupra. 

not 
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not give the great Creator his due praife ? Who 

can furvey all this admirable work, and not as 

readily own it to be the work of an omnipotent, 
and infinitely wife and good God \ as the moft 

artful melodies we hear, are the voice or perform- 
ances of a living creature ! 

^ * Tile Deus efi qui non calamo. tantum cantare, et agre- 

' fie, atque inconditum carmen ad aliquam tantum oble£biuonein 
' modulari docuit, fed tot artes, tot vocum varieti^tes, tot fonoSp 
* alios fpiritu noftro,' alios cxterno cantu edituroi commentus eft.' 
Seoce. de Benef. I. 4. c. (• 
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np HIS fenfe I fhall difpatch in lefs compafi 
than the two laft, becaufe its apparatus 
(although fufficiently grand and admirable, yet) is 
not {q multiplicious as of the eye and ear i it 
being fufficient in this fenfe, that the odoriferous 
effluvia of bodies ^ can have an eafy, free paf- 
fage to the olfaftory nerves, without the formalities 

' A piece of ambergreafey fufpended in a pair of fcales that 
l^'ould turn with a very fmall part of a grain, loft nothing of its 
weight in three days and a haif ; neither did aflafottida in fiye 
days and a half : but an ounce of nutn^egs loft Bve grains and a 
half in fix days ; ^nd cloves fcvcn grains and four fifths. Boyle*s 
Subtil. of££Bur. c^ c. 

of 
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of refractions, and other preparations neceflary 
to the perfeftion of the two former fenfes. Ac- 
cordingly, the all-wife Creator hath made fuf- 
ficient provifion for the reception of fmells by thd 
aperture of the noftrils ^ : made not of flefli, 
or bone, but cartilaginous, the better to be 
kept open, and withal, to be dilated or con- 
tracted, as there is occafion : for which fervice 
it hath feveral proper and curious mufcles ^ 

And forafmuch as it is by breathing *", that 
the odorant particles are drawn in, and convey- 
ed to the fenfory ; therefore there is a very wife 
provifion made in the laminae, with which the 
upper part of the nofe is barricaded, which ferve 

^ * Narcs, co quod omnis odor ad fuperiora fertur, rc£lc 

* furfum funt : et quod cibi ct potionis judicium magnum caruni 

* ef^y Dun^iine caufa vicinitatem oris fccutae fuut.' Cicer. de 
Nat. Deor. i. 2. c. 56. 

* Ha'J not the contriver of animal bodies been minded that 
his work ih mid have all the fignarures uf accuiacy, this fenfe 
might have been performed with a bare aperture of the nofe ; 
but that nothing might go imperfe6^ out of his hand, he hath 
made a part of the nofe eafily moveable, and given a fet of 
mufcles to lift up, and open and fliut the coflrilsj and fo adjuft 
it loeveiy occaliju of this fcufe. 



■» * Oviorcm non altud, quam iafcdVum atra, intcliigi pofl*. 
Plin. Nat. K«ft. 1. 9. c. 7 

to 



192 OF THE SENSE OF SMELLING. 

to two excellent ufes: partly, to fence out any 
noxious fubftanccs from entering the breathing 
paiTages in our fleep, or when we cannot be 
aware ^; and partly to receive divarications of 
the olfaftory nerves, which are here thick fpread, 
and which do by thefe means meet the imelis 
entering with the breath, and ftriking upon 
them. 

And accordingly, the more accurate this fenfe 
is, in any animal, the longer we may obfervc 
thofe laminae are j and more of them in number 
folded up and crouded together, to contain the 
more nervous filaments, and to detain and fetter 
the odoriferous particles in their windings and 
turnings. 

And an admirable provifion this is, which 

the great Creator hath made for the good of 

brute creatures ® : the chief afts of many of whofe 
lives are preformed by the miniftry of this lenfe 

* For a further guard againft the iagrefs of noxious things^ 
the vibriffae, or hairs placed at the entrance of the noftrils fcrvc j 
which, in fome rocafure, ftop the entrance of things improper 
or however, give warning of them ; but at the fame time allow 
an eafy paffigc to the breath and odours. 

* * Multo prxclariu<? cmicat [olfriflus] in bru^is animalibus, 
* quam in homine : ifle namque hoc folo indice, herbarunii ali- 

are 
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m 

of ufe to mankind, which would be otherwife of 
lictle ornoufeP. And moft of the irrationals, ani- 
mals, birds, beafts, and creeping things, do, by 
their fmcU, find out their food ; fome at great dif- 
tances, and fome at hand. With what fagacity 
do fome difcover their food in the midft of mud 
and dirt ! With what curiofity do the herbace- 
ous kind pick and chufe fuch plants as afford 
them wholcfome food, or Tometimes fuch as 

' orumqae corporum prius ignotoruro virtutet certiflime dlgnof- 

* cunt, quin et vi£lum fuum abfeDteni, vel in abftrufo pofitum, 

* odoratu vcnantur, ac facillime inveOiganr. Q^od autem minus 
■ fagaces funt hominum nares, illud non facultatis hujus abufui, 
' prout non nulli volnnt, afcribi debet verum in caufa eft ipfius 
' organi defe^us : hoc enim circa vi£tus humani criteria, ubi , ra* 
< tioy et iiitetle£lus adfunt, non ita accuracum rcquiritur : pro- 
^ pterea enim inferiores potemix in homine, a natura minus per« 

* fe£tae exiftunt, ut Aiperiomm cultui et exercitio relinquerccur 

* locus.' Willis de Anim. Brut. c. 13. 

m 

9 Thus the chief ufe of hounds is to hunt; and other dogs^ 
to be a watch and guard to our houfes by night. For which fer* 
Vices, particularly in hounds, their olfa6lory nerves are not ffaly 
remarkably larger, like as they are in other brutes; but their 
branches and filaments are, in the laminae oj the noHrils, both 
more and larger thiin I have feen in any ^othcr creature whatfo- 
ever. Aifo there are more convulfions of the laminae than I 
ever remember to have'found in any other animal. 

The fagacity of hounds is prodigious; of which fee an inftance 
in book ir. chap. 1 1. 

; See bookvii. chap. 1. note (a), p. 3^]. 

N arfi 



194 ^F THE SMELt- 

are medicinal % and refufe fuch as would huriy 
and deftroy them ! And all by the help princi- 
pally, if not only, of the fmell, affifted by its near 
ally the tafte. Of which I fliall in the next 
place fpeak very briefly. 

' Vide Plin. Hiil- Nat. L S. c. 27. < C2£c animalia quas 
* hcrbas oflendenmt.' 
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CHAP. V. 



OF THE TASTE *. 



YN this, as in the laft fenr?, wc have an appara- 

tus - abundantly fufficient to the fenfe; nerves 

curioufly divaricated about the tongue \ and 

mouth, 

• * T« it win frZv x^^^^f ^^' Saponim genera,— dulci* 

* pinguis, aufterusy acerbus, acris» falfus, amarus, acidu^.* 
Theophr. de Cauf. Plant. 1. 6. c. i. What may be the caufe, 
of the difference of cades, he faith, is hard to ailign, von^oy 

* yap Totf nk^KTif &c. Utrum affeflionibus fenfuum— —- an figu* ' 
' rls, quibus finguli condanr, ut Democricus cenfct, id. ibid. 

< An/AoxpiTo; Vk, Sec. Democritus 1 dulccm elfe faporeoi qui 

* rotuadus ; acerbum qui figura ; afperum magna qui multis an- 

* guliiy &c. id. ib. &.c. But of the diverfitics and caufcs of 
taftes, fee Dr. Grew. \c£t, 6. and Dr. Willis de Anim. Brut. c. 12. 

' * Iacelle£lui faporum eft caeteris in prima lingua : ho- 
mini, et in palato.' Flin. 1. ii.c 37 

N a The 
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mouth, to receive the impreffions of ctcfy gufto ; 
and thcfe nerves guarded with a firm and pro- 
per tegument 10 defend them from harms : but 
withal^ fo perforated in die papillary eminences, 
as to give a free admiifion to taftes. 

But I Ihall fay no more of this fenfe ; only 
a word or two of its conlcnt with the fmell, and 
the fituation of them both : their fituation is in 
the moft convenient place imaginable, for the 
difcharge of their offices; at the firft entrance 

-ill 



The opinions of the anatotnifts concerhing tbe organ of taller 
are variotts. Bauhin. T.- Bartholin' Barthalette, Vcflinge, Dcu- 
finge, &c. place it in the laxer, flefiiy parts of the tongue. Our 
famous Wharton, in tbe gland at the ro6c of the tongue : 'Lau- 
rcntius in the thick tunic covering the tongue i but the learned 
Malpighi witli great probablity concludes, bccauic tlie outward 
Cover of the tongue is perforated, under which lie papillary parts 
(of which Mr. Cowpcr hath very good cuts in his Anat* tab. 13.) 
rhat in thefe the taftc lieth. Mai pighi's words arc, ' Q^arecutn 
' di&is meatibus iofignibus occurrant papillaria corpora, probabi^ 

* lius eft in his ultimis, ex fubintranti fapido buroore titillatio* 

* nem et medicatiohem quandam 6eri, quae guilum efficiat.' Mai-* 
pig. Op. Tom a* De Lingua, pag. 18. 

< Prxcipuum ac fere folutn Guftatns <ngaDon eft liagaa ; cot 

* aliquatenus, fub obfcure tailien, palatum et fuperior gule pars 

* confeotiunt : in omnibus vero fibfx nervofae immediata fenfa- 
' tionis inftrumenta funt. Qiiare obfervare eft, linguam prx alia 

* quavis parte infigaiter fibrofam cfle, etiam textura valde porofa 

* conftare, in eum nempe fiaem, uc particuUerei iapida; copio- 

' < fiua 



OP THE TASTE, igj 

• in the way to the grand receptacle of our 
food and nourilhment ; , to furvey what is to be 
admitted therein; to judge between wh^t i$ 
wholfome, and fit for nourrifhment, and what 
is unlavory and pernicious, And for this end, 
the all -wife Creator feems to have eftablifhed a 
great confent between the eye, the nofe and the 
fongue, by ordering the branches of the famp 
nerves * to each of thofe three parts ; as alfp in- 
deed, to diverse other parts of the body, which 
I may haye occ^fion tp mention in a n>prc proper 



f fuis ac pcD^tius in^ra fenrorii meatus admktantui^^Neiyi autem 
^ qui fibris Unguae' deDHf^me interte^tis famulantur, ac faporum 
' imprefliones raJ wpwriu et\a-Britnplw^ communicamt, funt N crvi 
f e paribus turn quinto, turn noDo ; et ubique cum denfa propa- 
^ ginum ferie par totum ejus coiQpagem diftributi.' Willis ib. 

* ' Guftatusy qui (entire eorum quibus vefcimus genera de« 
' bet, habitat in ea parte oris, qua efculentis potulentis iter nap 
' tura patefecir,. Cic. de Nat. Deor. 1. z c. 56. Vide quoque 
fupra. 

• * * Multa hujus [quinti Paris] pervi propagines roafticati* 
' pnis operi deftinantur : ideoque quoniam alimenta ingcrenda noa 

* modo guftu$y fed etiam olfa£^us et vifus exaroen fubire debent^ 

* ab eudem nervo, cujus rami ad palatum et fauces miffi mandu* 

* cationis negocium peragunr, propagines alix, velQt ex plorat rices, 

* ad nares et oculos, feruntur, nempe Ut ifthaec ^liorum fenfuuav 
' organa, etiam ad obje^a guftus melius dignofcenda probationum 
f auxilliis quibufd^m ioftruantur.' Will's Ner. Defet Ufus, c. 22. 

N 3 place 
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place y. By which means, there is all, the guanj 
that can be, againft pernicious food ; foralrnuch 
as before it is taken into the ftomach, it is to under- 
go the trial of diree of the fenfes ; the fcrutiny of the 
eye, the ftrift furveyor of its outward appearance ; 
and the probation of the fmell and tafte, the 
two ^vereft judges of its natural conftitution ancl 
compofition. 

7 See book v. c. S. 
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CHAP. YL 



OF THE SENSE OF FEELING*. 



HAVING fpent fo much time upon the other 
fenfes, and therein given fuch ample 
proofs of the infinite Creator's wifdom -, I fliall 
but briefly take notice of two things relating to 
this Hilfenfe, 

One 

' Malpighi is of this opinion, that as tafte is performed by 
the papillx in the toogue, fo is feeling by fuch like papil!ae^})n- 
der the (kin. From feveral difle£^ions, and other obfervations 
be thus concludes, < £z his et (imilibus videbatur animus abunde 

* certior redditus, earundem papillarum pyramidal ium copiam, 

* quas alias in lingua defcnpfi, in iocis prxcipue exquilition ta£bui 
' dicatis reperiri, eedcm progigni nenrofo et cuticulart corpore, 

* fimulque circumvolvi reticulari involucro, et extimam cuticu- 
« lam, veluti ultimum terminum attingcre.^— -Microfcopio quilibet 

' N 4 ' »^ 
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One is, Its organ and nerves. For, as all 
fenfation is performed by the nerves *. and in- 
deed the other fenfes, performed by nerves, are a 
kind of feeling; fo is this fenfe of feeling per- 
formed by nerves likewife, fpread in the moft 
incomparable, curious manner throughput the 
whole body. But to defcribe their origin in 
the brain, fpinal marrow, their ramifications to 

' in manus c^orfo pro fudore orificia quxdam miro ordine difperia 

* hitueri potefty cixxa qux f requentia quxdam capitula aiTurgunt ; 

< haec vero funt papillarurn fines, dum a cute afTurgentes iDter<; 

* pofitum fuperant rete, fimulque eztimam cuticulam. Haec re- 

< petitis fcftionibus deprchendi ; ex quibus non improbabiiiter de* 

* ducam, ficuti ex clatioribus — pa pi His in lingui, guilus opt 

* ganon elicitur— ->ita ex copiofa harum papillarurn congerie-^-^- 
' in organis, ubi maxime animal ia ta£\us motione afEciuntur,— * 

< adaequatum ta6lus organum fufticienter haberi,' Malpig. de ext. 
Ta6l. Org. p. 26. Ccnful quoq; ejufdem Vit. p. 28. 

Thefe obfenrations of Malpighi our late curious and dilir 
gent Mr. Cowper hath confirmed, and given us very elegant cuts 
both of the flcin, and the papiilae, and the nerves, glands, &c. 
under it, from microfcopical obfervations. Vide Cowper's Aaat. 
Introd. and Tab. 4. 

* Although the eye be the ufuaj judge of colours, yet fomc 
have been able to diftioguifii them by their feeling. * Quidam 

* fj^ qui . venit ad M. Due. Hetrurx aulam, qui colores per 
' taSnm cognofccbat. Pro cxperimcnto velum fericum, unifor- 

* miter textum, ct pluribus color ibus tin^^um ; ofFerebatur, ct 

* vcraciter, de colore in fingulis partibus judicabat. Qrimald de 
Lum. et Col. prop, 34.. (c6k. 59. 

5 • all 
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all the parts; their inofculations with one an- 
other; and other matters; whereby not only 
the fenfe of feeling is performed, but alfo animaj 
motion, and admirable confent and harmony of 
die parts of the body is effefted, (to d^fcribc 
I fay, thefe things) would take up too muclj 
time, and I have already, and ihall, as I gq 
fdong, give fome hints thereof. 

The other thing I fhall take notice of, i; 
the difperfion of this fenfe throughout the body, 
both without and within. The other fenfes, I 
Jiave obfcrved, arc fcated in the . very bed placer 
for the relief and comfort, the guard an4 b^r 
nefit of the animal. And forafmqch as it 19 
neceflary to the being, and well-being of the 
body, that every part Ihould be fenfible pf things. 
fafe, oV things prejudicial to itfelf; therefore, it 
is an admirable contrivance of the great Creator 
to difperfe this fenfe of feeling throughout every 
part * ; tQ diftinguifh between pleafure and pain j 
things falutary, and things hurtful to the bpdy. 

Thui 

■ ' Ta£lus 9Qtem toto corppre aequ^bilitcr fufus e(l, ut om* 
f nes i6lus, omncfque nimios ec frigoris et caloris appulfus, fear 
' tire pofficnus.' Cic. ubi fupra. 

' Ta£^u8 fenfus omnibas e(l, etiam quibus nullus alius ; nam 
' #t oilreisy et terrelhibus ?ern^tbv« ^uoque. Exidimaverim ofn« 

mbqf 
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Thus in the five fenfes of animals, we havQ 
an oeconomy worthy of the Creator, and manifeft- 
ly demonftrating his power, wifdom, and indulg- 
ence. For whether we confider th? mechanilrn 
of the organs, or the great ufe and convenience 
of each fenfe, we find it noble and grand, curi- 
ous and artificial 5 and every way worthy of its 
infinite maker, and beyond the wit and power 
of any thing but a God, and therefore we n^uft 
even deny our fenfes, by denying them to tje 
God's handy work. 

And now fromthofe chief machines of animal 
perfprmances and enjoyments, the five knfcs; 
let us pafs to another thing in common to all 
the fenfitive creatures, which is refpiration. 

* nibus fenfum et guftatus tffc. Cur enim aliot ali i fapores apr 
« pctunt ? in quo vcl pracipua naturae architedio.' Plin. Na% 
Hift. 1. 10. c. 71. 
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CHAP. VII. 



OF RESPIRATION, 



f\P all the afts of animal life, this is one of 
^^ the chief, and moft neceflary. For whatfocvcr 
hath animal life, hath alfo the faculty of rcfpir- 
ation, or fomcwhat equivalent thereto \ In- 
deed 



* The ufcs afligncd to refpiration by all the amatomifts be- 
fore Malp ghi's difcoverjcs of the flru£ture of the lungs, are fo 
varoui. and many of ihem fo improbable, that it would be 
frivolous to recount ihem. But the more em-nent modern anato* 
mifis affien thcfe ufes : Willis thus fums up his opinion, * Prae- 

* cipua pulmonum funftio, et ufus funt, fanguincm ct acrem per 
< tolas parnum compHges, intimoi'que reccH'us, arquc du6^us quof- 

* que minuriflimos iraductrt, ct ubique invicem commiitcrc ; in 

* cum nempc finem, ut fanguis venofus a circuitu rcdux, et chymo- 

* recenti dilutus— «tum pcrfeftius mifceatur, et velut fubigatur, 

* turn potilfimum ut fecundum omnes fuas partes ab acre nitiofo 

* de hoyoacccndatur/ Pharoi. p. 2. fc£^. i.e. 2. f. 2. Mayo\r 

faiih 
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deed fo congenial is this with life, that breath 
^d life are in fcripture phrafe and connmon fpeech 

taken 



faith rightly, that one grand ufc pf expiration is, ' Uc cum acre 
' cxpulfoy cciam vapores e fanguine exha)amc9, Hniul cxfufHcn* 
* tur.' And as for infpiration chat it conveyeth a i^itro aerial 
ferment to (he blood, to whiph the animal fpirits are oiving^ and 
all xnufcular motion. M^yow de Ecf. p. 22. &c. raca ed. 

Somewhat of the opinion of thef^ two lafl cited, if I mtAake 
pot (it being loog fince I read their tra6ls, and have them not 
now at my hand) were £nt, Sylvius, Sw^mmerdam, Diemer- 
broeky and my friend Mr. Ray» in an unpublilbed tra& of fai$ 
and hi^ letters pow in my hands. 

But our Dr. Thurfton, for good rpafons, rcj>£^$ thefc from 
being principal ufes of refpiration and thinks, ivith great rea- 
fon, the principal u(e9 to be, to more or pafs the blood from 
the right to the left ventricles of the heart. Upon which account 
perfoos hanged, drowned or ilrangled by catarrhs, fo fuddenly^ 
die, namely becaufc the circulation of their blood is ilppped. 
For the fame reafon alfo it is, that animals die fo foonin the air- 
pump. Among other proofs he inftanceih in an experiment of 
Dr. Croon, Profcf. Grcih. ^hich hp made before our R. S. by 
Wrangling a puller, fo that not the leaft fign of life appeared | 
but by blowing wind into the lungs through the trachea, and fo 
fetting the lungs a playmg, he brought the bird to life again. 
Another experiment was once tried by Br. Walter N^edham, be- 
fore Mr. Boyl.e, and others at Oxford, by hanging a dog fo that 
the heart ceafcd moving. But haflily opening the dog, and blow- 
ing wind into the du£^us Pecquetianus, he put the blood in motion, 
and by thar means the heart, and fo recovered the dog to life 
again. Vide Thurdon de Rcf. Uf. p 60. and 63, roea cd. 
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takeii as • fynonymous things^ or at leaft:^ necef" 



Such an e±periitient as Dr. Croon ^s, my friend, the late juflly 
renowned Dr. Hook, (hewed alfo our Royal Society. He cut 
away the ribs, diaphragm, and pericardium, of a dog ^ alfo the 
ttip of the wind -pipe that he might tie it on to the nofe of a pair 
of bellows ; and by blowing into the lungi, he redored the dog 
to life ; and then ceafiiig blowing, the dog woilid foon fall into 
dying fits ; but by blowing again, he recovered ; and lb alter- 
nately would diei and recover, for a coofiderable time, as long 
and often as they pleafed. Phil. Tranf, N° 28. 

For the farther confirmation of Dr. Thurdon's opinion, the 
ingenious Dr. Mufgrave cut off, and. clofe flopped up the wind- 
l^ipe of a dog with a coik, and then threw open the thorax ; 
tvhere he found the blopd ftagnating in the lungs, the arteria pul« 
tnonaris, the right ventricle and auricle of the heart, and the two 
great trunks of the cava, diflended with blood to an immenfc de- 
gree; but at the fame time, the vena pulmonaris, the left ventricle 
and auricle of the heart in a manner empty, hardly a fpoonful of 
blood therein. Phil. Tranf. No 240, Or both the ezperimenta 
itiay be together met with in Lowth. Abridg. vol. 3. p 66. 67. 

This opinion of our learned Thurfton the late learned Et- 
thullerus efpoufed, who being particular in reckoning up the ufcs 
of refpiration, I (hall therefore the more largely cite him. Refpi- 
ration, (aith he,.rerves, * i. Ad olfa£lum. a. Ad fcreatum et fpu- 
' tatlonem. 3. Ad ofcitationem, tuflim, (Icrnutationem, emun- 
' Aionemque. 4. Ad liquidorum forbitionem, fu£lionemve. 5. 
' Ad (loquelam, cantum, clamorem, rifum, (latum. Sec. 6. Ad 

* foecum alvi, urinae, foetus molzve, nee non fecundinarum ex- 

* pulfionem. 7. Ad promovenda ventriculi, intedinorum, la£^eo- 

* rumque vaforum, &c. contenta. 8. Ad halitus aqueos fanguinis 

* c pulmonibus, aeris ope, exportandos. 9. Ad diapnpcn. 10. Ad 
' exa£^iorem chyli, iymplueque, necnon fanguinis— -mifcelara. 

•II. Ad 
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^ IT. Ad coDciliandum ianguini cocciDcam rulcdinem, &c. 

' 12. Nee morofe negabimus aerem pulmonis ec fdnguiQem 

' illos traDfcurrentem, minu^ calida reddere, &c. 13. Q^jcxl de- 

* nique aer fanguini fmgulis refpirationibus aliquaatilla fui parte 
' adroiitus. pauciflimas quafdam in fpirituum aDimalium elabo« 

* ratioDe particulat fimul coDthbuat.' All thcfe ufts, although 
of great confequcDce, yet he thinks rather conduce to the well 
being, than the ' being of the animal ; becaufe without any of 
them, the animals would not fo fpeedily die, as it doth by 
ilrangling, or in the air-pump. He therefore afligns a 14th, and 
the principal ufe of rtfpiration to be, < For the pafling of the 

* blood through the lungs, that is thrown into them by the heart.* 
Etmul. DiHert' i. cap. 10 {e6t 1. 1. et i6. 

But the late Dr. Drake with great ingenuity and addrefs (like 
a perfon fo confiderable for his years^ as he was in his time) not 
only cdablilhed this notion of refpiration, but al/b carries it iar- 
ther, making it the true caufe of the diaAole of the heart which 
neither Borelli, Lower, or Cowper, much lefs any before thofe 
great men, have well accounted for. That the heart is a roufdc 
it made evident beyond all doubt by Dr. Lower. And that the 
motion of all mufcles confifts in conftrif^ion, is not to be doubt«:d 
alfo. By which means the fyftole is eafily accounted for. But for- 
afmuch as the heart hath no antagonift-mufcle, the diaftole bath 
puzzled the greatcft wits. But Dr. Drake, with great judgment 
and much probability of rcafun, maketh the weight of the in- 
cumbent atmofphere to be the true duiagonift to all the mufcles, 
which ferve both for ordinary infpiration^ and the conftri£tioa 
of the heart. The particiilars of his opinion may be feeo ia his 
anatomy, L 2. c. 7. And in Phil. Tranf. ii^ zBi, 

And I reonembcr when I was at the univerfity my mo(l ia« 
genious and learned tutor Dr. Willis, when he read anatomy to 
us, was of opinion, that the lungs were blown up by the weight of 
the incumbent air, and reprefcnted the manner of refpiration ia 
this manner, viz, he put a bladder, into a pair of bellows, turning 

back 
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fary concomitants of one another. Mofes *^ ex- 
preffetli animal life by the breath of life/ Saith he, 
*. Gen. vii. ai, 22. All flelh/that moveth on the 
' earth, fowl, cattle, beaft, creeping things, and 
' man ; all in whofe noftrils was the breath 

* of life* in the dry land died- So the pfalmift 

* Pfal. civ. 294 * Thou takeft away their breath 
they die/ So grand an aft therefore in com- 
mon to all animals, may juftly deferve a place 
in this furvey of the works of God in the animal 
kingdom i 

And 

m 

back the neck of the bladder, and tying it faft, fo that no air 
might enter in between the bladder and bellows. This being done 
when the bellows were opened, the bladder would be blown up by 
the weight of the incumbent ait; and When Ihut, the air would 
be thereby prefled forcibly out of the bladder, fo as to blow the 
Rre. This experiment I take notice of here, becaufe (beAdes the 
illuftration it gives to refpiration) that great genius feems to have 
liad a truer notion of this phenomenon, then was very common 
then, viz about the year 1677, or 78 : as alfo, becaufe I have,' 
in fome authors, met with the fame experiment, without meii«* 
tion of Dr. Willis, whofe I take it to have been. 

Another ule bf great confideration, the ali-eady-commended 
Di:. Cheyne afiigns ; namely, to form the elaHic globules of which 
the blood principally confifts, without which there would be a 
general obftruflion in all the capillary arteries. Cheyne's PhiloC. 
Princ. of Nat. Rclig. or Harris'^ Lex. Tech. in Lungs. 

• 

• Gen. ii. 7.— ~yi. 17. and vli. 15. 

A ^ Becaufe 



n 
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And here 1 might launch out into am ample 
defcription of all the parts miniftering to this 
ncceflary aft,^ and flicw the curious contrivanccj 
and artificial ftruflure of them; but a tranfient 
view fhall fuffice, I might begin with the out- 
ward guards, the nofe and mouth ; but thefe have 
been already touched upon. But the exquifite me- 
chanifm of the larinx> its variety of mufcles, its 
cartilages, all fo exquifitely made for the purpofe 

of refpiration, and forming the voice ^, are very 

admir- 

<* Bccaufe it would be eodlefs to fpecify ihe curious me- 
chanifm of all the parts, concurring to the formation of th6 
voice ; I ihall therefbre for a fample note only ttvo things > i • 
There are thirteen mufclcs provided for the motion of the five 
cartilages of the larynx. Gibf. Anat. 1. 2. c. 14. a fign of 
the careful and elaborate provifion that is made for the voice. 
2. It is a prodigious faculty of the glottis, in contradling and 
dilating itfelf with fuch exquiHtencfs, as to form'all notes. ' For 

* (as the late ingenious Dr. Keil faith,) fuppofing the greatcll 
' didance of the tv^o (ides of the glottis, to be one tenth part 
' of an inch in founding twclre notes, to which the voice eafily 

* reaches; this line mud be divided into t^veive parts, each of 
' which gives the apenure rcquifite for fuch a note, with a cer-* 

* uin ftrengih« But if we confider the fub-divifion of notes, 

* into which the voice can run, the motion of the iides of the 

* glottis is dill vaftly nicer. For if two chords founding eza£b« 

* ly unifons, one be ihortened one two thoufandth part of its 
' length, a jud ear will perceive the difagreement, and a good 
' voice will found the difference j which is one hundred and nine- 
/ ty fixth part of a note. But fuppofe the voice ctn divide a 
' note into a hundred parts, it follows, that the different aper- 
< tures of the glottis a£bually divide the tenth part of an inch 

* into twelve hundred parts, the tSt€t of each of which prodn- 

* CCS a fenfible alteratioa upon a good car* But becauie each fide 

of 
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admirable : and no lefs fo is die tongue ^ which 
miniftirs to that, and many orficr ufes too. 

Next, the fabric of the ^ trachea deferves cfpe- 
cial remark. Its valve, the epiglpttis on the top, 
to fence yagainft all annoyances i its cartilaginous 

rings 

* of the glottis moves juft equally^ therefore the divifions are 

* juft doubled ; or the fides of the glottis, by their motion, do 
' a6kually divide one tenth part of an inch into two thou(and 

* four hundred parts. Keil's Anat. cap. 3. fc&. 7. 

' Among the inftrumeots of fpecch, the tongue is' a nc- 
ceHary one ; and fo necelTary, that it is generally thought no 
rpeech can be virithout it. But in the third tome of the Ephem. 
Germ, is pubiifhcd, * Jac. Rolandi AgloiToftomographia, five De- 
' fcriptio Oris fine Lingua quod perfe£le loquitur et reliquas ^as 

* fun£tiones naturaliter exercet.' The perfon delcrib^d is one 
Per. Durand, a French boy of eight or nine years old, who, at 
five or^iix, loft his tongue by a gangrene, occaiioned by the fmall 
pox : notvvithftanding which, he could, as the title faith, fpeak 
perfe6i)y, as aUo tafte, fpit, fwallo^, and chew his food $ but this 
latter he could do only on that fide he put ^t ioto^ npt being 
abU to tarn ie^o the other fide of his mouth, 

Tn the fame tra£t, chap. 6. is this obfervation of Ventrilo* 
quous perfons. * Memini me a quodam fat celebri anatoroico 

* audiviife, dum de duplicatura mediafiini ageret, fi roembrana 

* ifta duplex naturaliter unita in duas partes divdatur, loquelam 

* quafi ex pe6lore procedere, ut ^ircumftantes credant Daemoni- 

* Acum hunc, aut Sternomythum. 

•* * The variation of the wind-pipe is obfervablc in every 

« creature, according as it is neceflary for that of the voice. la 

Vol. I. O * an 
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rings • nearly invironing it, with its membraneous 
part next the gullet, to give the freer paffage 
to the defcent of the food : and laftly, its inner 
tegument, of exquifite fenfe to be readily affeded 
with, and to make efforts againft every thuig that 
is hurtful or ofFenfive -, thefe, I fay, do all juftly 
defcrvc our admiration. 



And 

* an urchin, which hath a very fniall voice, it is hardly more 

* thao membranous : and ia a pigeon, which hath a low and 
' foft note, it is partly caitilaginous, and partly membraneous. 

* In an owl, which haih a good audible note, it is more carti- 
< laginous j but. that of a jay hath hard bones inflead of cartila^ 

* ges; and fo of a linnet; whereby they have both of them a^ 

* louder and ftronger note,' &c- 



* The rings of the wind-pipe are fitted for the modulation 

* of the voice ; for in dogs and cats, which in the cxpreflion 
' of divers pafljoos ufc a great many notes, as men do, they 

* arc open and flexible, as in man. Whereby all, or any of 

* them, are dilated or contradted, more or lefs, as is convenient 
' for a higher or decptr note, &c. whereas in fome other ani- 

• mals, as in the Japan-peaccck, which ufeth hardly more than 

* one Cngle note, they arc entire/ &c. Grcw's Cofmol. S^cr. 
book i.chap. 5. {t6k, 9, lo. 

* It its a further manifeft indication of (ingnlr dtfign in 
ehe cartilaginous rings of the afpera aneria, that all the way 
whce they are contiguous to the oefophagus, they are mcmbraT 
nous, to afibrd an eafy pafTHge to the food ; but after that, in the 
bronchi, they are fome coppletely angular, fome triangular, &c. 
«A.pd another obfervable is^ the lower parts of the fupeiior carti- 
lages 
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And no lefs prodigious arc iJie parts fardier 
within i die bronchi, die veficulae ^ wiA dicir 

lages, receive the upper parts of the inferior ia the bronchi j 
whereat in the afpera artcria, tire cartilages run and remain pa- 
r^Hel to one another, which is a noble diSerence of mechanifm 
in this, in a manner, one and the fame part enabling the lungs, 
and bronchi, to contra£): themfelves la expiiation, axid to extend 
and dilate themfelves in infpiration. 

' I Ihall not here intrench ib much upon the anatomift*s 
province, to give a defcription of the lungs, although it be a 
curious piece of Ood's workmanfhip ; but refer to iignior Mal- 
pighi, the firft difcovercr of their veficulx in x66o, in his two 
letters to Borelli de Pulmon^ Alfo to Dr. Will's Pharm. rat. p i, 
fe£t. I.e. X. de Refp. Grig, ct Vfl who as he wrote after Mal- 
pighi, fo hath more accurately defcribed thofe parts ; and to Mr 
Cowper's Anat. tab. 24, 15. And if the readef hath a mind to fee 
what oppofition iignior MaI|Mg;hi's difcoveries met with at home 
and abroad, and what controverfies he .had on that account j at 
alfo his cenfures of Dr. Willis's defcription and figurfcs, he may 
confnlt Mai pighi's life, written byhimfelf, p. 4 to 11. 

That the lungs confift of veficulae, or lobuli of veiicnlae ad- 
mitting of air from the bronchi, is vifibie, be^aufe they may be 
blown up, cleanfcd of blood, and fo dried. But Mr. Cowper 
faith, be could never part the lobuli, (foasto make Dr. Willis't 
fig. I. tab. 3. and 4«) fo that probably the veficuix are contigu- 
ous to one another throughout each lobe of the lungs. And not 
only air, but Diemerbroec proves, that the ve/iculaa admit of 
duft alfo, from two afthmatic perfons he opened ; one a ftone* 
cutter's man, the veficulae of whofe lungs were {o ftuffed with 
duft, that in catting, his knife went as if through a heap of 
fand : the other was a feather driver, who had thefe bladders 
filled with the fine dufl or down of feathers. 

O 2 mufcular 
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mufcular fibres « as fome afiert they have, to- 
gether with the arteries and veins, which every 
where accompany the airy paflages, for the 
blood to receive there, its impregnations from the 
air. 

From hence I might proceed to the commodi- 
ous form of the ribs ^, the curious mcchanifm 

of 

« Thcrc^ is a confidcrablc difference between Dr. Willis, 
and Etmuller, viz. whether theveficulae of»the lungs have any 
mufcular fibres, or hoc? EtmuUer exprelly faith, ' NuUas fibras 
' inufculofasy multo minus rubicundam mufculorum compagem 
' (funt enim veGculae albidae ct fere diaphanx) in ipHs repehri.' 

* Ubi fup. c. 6. fe6b. 2. And afterwards, fe£^. 3. * Pulmones effe 
' molles flexilkfque mufculofis fibris ceu propriae expiicationis or- 
'ganis deftirutos.' But Dr. Willis, as exprefly alTerts, they have 
mufculous fibres, and afligos an excellent ufe of them ; ' Ccle- 
< lulx ifts veficulares, ut nixus pro expiratione contra^ivos 

* edant, etiam fibras, uti per microfcopium plane confpiccre eft, 
' mufculares obtinenr.' Ubi fup. fe£^. i6. And in the next fe£^i- 
on, ' Ut pro data occafione majorem aeris copiam exfufflent* 

* aut materiam excutiendam ejiciant, fibris mufcularibus dona- 

* tae, fefe ar£^ius contrahunt, contentaque fua penitus extermi* 
' nant. Et enim ordinariae pe6^oris fyfioix quas mufculorum 

* relazatlones ex parte efficiunt, aerem forfan totum a trachea 

* et bronchis, haud tamen a veficulis quaque vice ejiciunt; prop- 

* ter has, quoties opus erit inaniendas, er totius pc£lorfs cavitai 

* plurimum anguftatur, ct cellulae ipfae veficulares a propriis fi* 

* bris confiridlis coarflantur,' 

^ * Circa hot motus [fcil pe£koris dilatationem. &c.] divi- 

* ni conditoris mechanicen, ad regnlas mathematicas plane ad- 

' aptatami 
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of the intcrcoftal mufcles \ the diaphragm, and 
ail the other mufcles S miniftcring both to the 
ordinary, and extraordinary offices of refpiration 

' aptatum, fads adrnirari non pofTumus : fiquidem' nulla alia in 

* re manifeilius, *0 QtS; ytwfjurfth videtur. Quippe cum pcc- 

* toris, turn ampliacio, turn coar6la(io a quibufdam mufculis 

* (quorum munus uaicum eft contrahere) perBci debeat; res ita 

* inftituitur, ut cofts quae thoracis, velut parallelogrammatis ob* 

* longi verfus cylindrum iocurvatiy latera efFormant iQ figuram * 

* modo quadratam, cum angulis re^lis, pro pe6torift ampliationej 

* modo in rhomboidem, cum angulis acutis pro ejufdem con- 

* tra£tione» ducantur/ 6cc, Willis, ubi fupra, {eGt, 28. 

Galen having fpoken of the parts miniftcring to refpiratioA. 
concludeth, '.Nihil ufquam a natura illo pa6to per incuiiam, 
' fuiffc praeteritum, quae cum omnia prxfentiret et provideret, 

* quae funt ncceffdria ilia, quae caufa alicujus extiterunt con- 
' fccutura omnibus inftaurationes parare occupavit, cujus appa- 
< ratus copiofa faculcas admirabilem fapientiam ccftatur.' De 
Ufu Part. 1. 5. c. 15. See alfo 1. 6. c. i. 



^ For the ftni£hire of the intercoftals, midriflF, &c. I fliall 
refer to Dr. Willis, and other anatomifts. But Dr. Drake taxeth 
Dr. Willis with an error, in fancying there is an oppofition in the 
ofHce of the intercoftals, by reafon that the fibres of the external 
and internal intercoftal's decuflate ; that therefore the external 
ferve to raife the ribs, the interDal to draw them down. But Dr, 
Drake is of Steno's, and Dr. Mayow's opinion, that notwithftand- 
ing the decuftation of their fibres, the power they exert upon, and 
the motion they efife£k in the ribs, is one and the fame. Drake's 
Anat. 1. a. c. 7, and 1. 4. c. 5. Mayow de Refpir. c. 7. 

^ Although Dr. Drake, and fome others, deny the interco* 
ftaU being antagonift mufcleti as in the preceding note ,• yet they 

O 4 But 
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But paffing them by, I fhall flop at one pro^ 
digious work of nature, and majiifeft contriv- 
ance of the Almighty Creator, which, although 

taken 

and molt other anatomifls th»t I have met with, attnbme a con* 
fiderable power to them in (he a6l of refpirarion, as they do alfo 
to the (uDclavian and triangular miifcles j but the learned E'muU 
Icr denies it for thtfe three rcafons, i. *■ Quia rcfpii-zndo nullam 
' in illis contra£^ionem fencio. 2. Quia (ibi inviccm non ad- 

* ducuntur, &c. 3. Quia coftae omnct ab aliis ciodo enarratis 
' mufculis moventur, idque fimul, &c. Jntercoftales itaque, nee- 
' non fubclavios mufculos coftis, parierum inflar, compiesda 

* interftitia inicrcoftalia, peclufque inregrandum, ac codas con- 

* ne6lendas, intcrje^los clTc, probabiliter conclude ; quo mnnerc 

* triangulares etiara. — fungi, rationi confentaneum eft. Etmul. 
DiiTert. 2. c.'4 fefl. 6. 

But as to the ufe of the triangular mufcle in rf fpirarion, we 
may judge of it, from its remarkable iize and ufe in a dog : of 
which Dr. Willis gives this account from Fallepius : < In homi* 
' ne parvus adeo et fubtills ifte [mufculus] eft, ut vix pto muf- 

* culo accipi queat : in cane per-totum os pc£Voris protenditur. 

< et cartilagints omnes, etiam verarum coftarum fterno inofcu- 

* Ictas, occupat: cujus difcriminis ratio divinam circa anima- 

< Hum fabiicas providcntiam plane indicat. Quippe cum hoc 

* animal, ad curfus vclociflimos et diu contiuuandos natum, 
' quo fanguis, dum inteniius agitatur, rite accendatur eventila- 

* turque aertm celcrrime et fortiter uti fuperare, ita etiam cx- 

* pirare debet idcirco propter hunc a£^um firmius obeun- 
' dum (cujus in homine baud magnus eft ufuii) mufculus cani- 
' nus molem ingeotem et tanto operi parcm foititur.' Willis, 
ubi fu^'ra, fe£l. 32. 

Ray's 
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taken notice of by others ^ yet cannot be eafi- 
ly paffed by in the fubjcft I am upon j ind 
that is, the circulation of the blood in the foetus 

in the womb, fo different from the method there- 

« 

of after it is born. In the womb, whilft it is one 
body with the mother, and there is no occafion 
nor place for refpiration, there are two paffages 
^ on purpofe for the tranfmiffion of the blood 

without 

' Riiy's WifJom of God in the Creation, page 343. 

"^ Mr. Chefelden, an ingenious and moft accurate anato« 
mid, having fomevvhat particular in his obfervations about the 
circulation of the blood through the heart of the fceetus, I ihall 
prefent the reader with fome of his obfervatlons, which he fa- 
voured me with the fight of. * The blood, faith be, which is 
' brought to the heart by the afcendiog cava, paffes out of the 
' right auricle into the left, through a paiTage called foramen 
' ovale in the feptum [common to them both] without palfing 
' through the right ventricle, as after the birth, while the blood 
' from the defcending cava pafTeth through the right auricle aod 
' ventricle into the pulmonary artery, and thence into the aorta 
' through the du£b, betwixt that and the pulmonary artery, called 

* dudlus arteriofus, whilft a fmall portion of the blood, thrown 
' into the pulmonary aitery, palTeth through the lungs, no more 

* than is fufficient to keep open the pulmonary veflels. Thus 

* both ventricles are employed in driving the blood through 

* the aorta to all parts of the foetus, and to the mother too. 

* But after the birth, the blood being to be driven from the 

* aorta through the foetus alone, and not the mother too, one 

* ventricle becomes fuf&cient ' whilft the other is employed in 

* driving the blood through the lungs, the du6lu9 adteriofus be- 
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without palling it through rf\e lungs. But as loon 
as the fcetus is born, and becomes thereby a pcr- 
feftly diftinft being, and breathes for itlelf, then 
thele two palTages are fliut up ; one nearly ob- 
literated, the other becomes only a ligament, ex- 
cept in fome creatures that are amphibious or 
arc forced to lie long under water, in whotn thefe 

paffages probably remain ppen". 

And 

' log ihut up by means of the alteration of its politiony which 

* happens to it from the raifing of the aorta by the lungs when 

* they become inflated. After that the^ blood is thus driven 
' into the lungs,, in its return it (huts the valve of the foramen 

* ovale againft the foramen icfelf, to whofe tides it foon ad- 

* heres, and fo ftops up the paiTage. The du6lus arteriofus) 
' or du£lus arteriofus in ligamentum verfus, is feldom to bt 

* difcerned but in adult bodies, but the figure of the foramen o* 

* vale is never obliterated.' 

" It hath been generally thought to be not improbable, but 
that on fome occafions the foramen ovale may remain open in 
man. Iii a girl of four or five years of age, Dr. Conner found 
if but half clofed, and in the form of a crefcent. And he thinks 
fomewhat in this kind might be in the perfon whofe (kcleten 
was found to have no joints in the back- bone, ribs, &c Of 
which a defcription, with cuts, may be found in Phil. Tranf. 
N^ 215. And more largely in his DifT. Med. Phyf. de flu- 
pendo Ofiium coalitu, where he adds to the girl, in whom the fo* 
ramen ovale was not (hut, a like obfcrvation of another girl he 
opened at Oxford of three years old ; * In qua foramen ovale 
' fere erat occjufum, in medio ^amen, exili foramine per qnod 

* turundam facile tranfmifi, erat pervium,' p. 30. So Mr. Cowper 
(than whom none more accurate and better judge) faith, < I 

• have 
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And now what aftion of any rational creature, 
what is there in a man's life, that doth more 

plainly 

* have often founH the foramen ovale open in the adulc' Anat. 
Appen. Bg. 3. But Mr. Chelelden is of a difiTerent opinion^ of 
which in the foUowiDg note* 

\ 

From r)inewh3t of this caufe, I am apt to think it was that 
the Tronninghoim gardiner efcaped drowning, and foihe other 
mentioned by Pcchlin. His (lories are, Hortulanus Tronning- 

* holmenliit etamnum vivens, annos natus 65, pro ilia state fati^ 

* adhuc valcn?, et vegetus cum ante .8 annos, alii in aquas de- 

* lapfo opem fcric vejUt, forte fortuna et ipfe per glaciem incau- 
' tius procedens, aquas iocidit 18 ulnas profundas : ubi ille cor- 
' pore ere6lo quafi ad pFcpendlcuIum, pedibus funde adhxfit. Con« 
' ftitit fie per 16 horas, antequam produceretur in auras. Dixit 

* autem fimul ac infta aquarum fupcrficiem fuit demerfis, (latim 
' obriguiffe totum or, fi quern turn habiiit motum et fenfum arai- 

* iifTc, nifi quod fonantes Stockholmii campanas, etiam fub aquis 

* obfcurius pcrcipcrc fibij fit vifus. Scnfit ctiatn flatim fefc Tclut 
*- vcficulam ori applicafltr, adeo ut aqua nulla os pcnetraverit, in 

* aures vero tranfit jni, etiam fentientc illo, hahuerit ; atque 

* inde auditum fuum debilitatum aliquandiu effe. Hoc ftatu dum 
'16 horas permaofit fruftra quaefitus tandem, repertum, conto 

* in caput infixo, cu jus etiam fi:nfum fe habuifle dixit, fundo ex* 

* traxerunt, fpcrantes ex more aut perfuafione gentis revid^uruoi 
' effe. Itaque pannis linteifi^ue produ£lum obvolvunt, ne aer ad- 

* mitti poflit perniciofus futurus fubito illapfu : cuftoditum fie 

* fatis ab acre fcnfim fenfimque tepidiori loco admovcnt, mox 
' calidis adoriuntur, faiciis, fricant radunt et fufflaminatum tot 

* horis fanguinis corporifque motum negotiofa ilia opera 1^ 'u- 
' cunt : denique antaple6licis et genialibiis liquoribus vits red- 

* dunt et priftins mobilitati. Retulit is atque ofteadit fe etiam- 

* num in capite circumferre vefiigia violentiae a conto iilarx et 
^ cepbalalegiis vexari graviiiiniit. Et propter hune ipfum cafum 

* religiofe 
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plainly Ihew defign, reafon and contrivance, than 
this very aft of nature doth the contrivance and 

defign 

' rcligiofc a popularibus, ct hujufcc rci teftlbus probatuniy Icrc- 
' nifllmae reginae matris rauaificentiii et annuo Aipendio eft do* 

* natus ct ferenif. Principi— oblatus vivus fui teftis— ^oo- 

* fignatam manu habcs hiftoriam D. Tilafii, Biblioth. Reg« Prae- 
*• fc£li, qui teftatus eft fc pntcnoviiTe mulicrcm, qu tres ipfos 

* dies Tub aquis hasfity et iimilem in modutn, quo Hortulanus ille, 

* refufcitata, adhuc dum lucis plena fniitur ufura. Acccdit Nob. 

* Burmaoni—— fides, qui coafeiTus eft, fc in pago Bonefs paro- 

* chiae Pichovix concionem frequcncalTe funebrem, in qua, dum 

* a6ia recenferct pneco fenis cujudam feptuagenarii Lau. Jooje 

* — — adiverit ex ora conciooatoris, vivum cum, adofcentem 
'17 annoruiB, aquis fubrocrfumy 7 demuna hebdoroada (rem 

* prodigioAm!) extra£luni ad fc rcdiiflc vivum et incolumcm.' 
Fechlin. de« Aer. et Alim. def. c. 10. 

Shall we to this caufe or to the oflification, or more than 
ordinary flrcngth of the wind pipe, attribute the recovery to life 
of perfoos hanged ? Of which Pechlin gives an infiance that fell 
under his, own knowledge, of a woman hanged, and in all ap- 
pearance dead, but recovered by a phyfician accidentally coming 
in, with a plentiful adminiftration of Spir. Sal. Armon. Pechl. 
ibid. c. 7. And the ftory of Anne Green, executed at Oxford 
Dcc.14, 1650. is ftill well remembered among the feniors there. 

* She was hanged by the neck near half an hour, fomc of her 

* friends in the mean time thumping her on the breaft, others 

* hanging with all their weight upon her legs, fometimes 11ft- 
' ing her up, and then pulling her down again with a fudden 

* jirk, thereby the iboner to difpatch her out of her pain ;' as 
her printed account wordeth it. After ft)e was in her coffin, 
being obfcnrcd to breathe, a luftly fellow ftamped with all his 
force, on her breaft and ftomach, to put her out of her pain. But 
by the aMaote of Dr. Peky, D. WUlit, Dr. Bathurft, and 

Dr. 
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defign of the great God of nature ? What is 
thought and contrivance, if this be not ! namely 
that there fhould be a temporary part in the body 
made juft for the prefent exigence; to continue 
whilft there is occafion for it, and to ceafe when 
there is none ; in fome creatures to remain always, 
by realbn of their amphibious way of living, and 
in land-animals, purely fuch, to ceafe. 

Anotlier excellent contrivance a-kin to the 
laft, is, for the prefervation of liich creatures 
whofe occafions frequently neceflitate them to live 
without, or with but little refpiration: fifhes might 
be named here, whofe habitation is always in 
the waters; but thefe belong to an element 
-vdiich I cannot at prefent engage in. But there 
are many animals of our own element, or partly 
{o, whofe organs of refpiration, whofe blood, whofe 
heart and other inftruments of life, are admirably 
accommodated to their method of living : thus 

many 

Dr. Clarke^ fhe was again brought to life. I myfelf faw her indny 
years after, after that fhe had, I heard ^bom divers children. 
The particulars of her crime, execution, and reftauration, fee in 
a little pamphlet, called, News from the Dead^ written, as I have 
been informed, by Dr. Bathurft, (afterwards the moft vigilant 
and learned prcfidcnt of Trinity-College, Oxon,) and pub!i(hed 
in 165 1, with^yerfes upon the occaiion. 



The 
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many amphibious creatures ^ who live in water 
as well as air; many quadrupeds, birds, infefts, 
and other animals, who can live fomc hours, 
days, yea, whole winters, with little or no re - 
fpiration, in a torpitude, or fort of fleep, or 
middle ftate between life , and death : the pro- 
vifion made for" thcfe peculiar occaiions of life, 
in the fabric of the lungs, the heart, and other 

^ The fea-calf hath the foramen ovale, by which means 
it it enabled to ftay long under the water, ai the Paris Aoato- 
mifts. Of which fee in book vi. chap. 5. 

But the fore-commended Mr. Chefelden, thinks the foramen 
ovale is neither open in amphibious ceratures, ' nor any adult 
laod- animals. * When I firft, faith he, applied myfelf to the 
* diire£l;ion of human bodies, I had no diftruft of the frequent 
' accounts of the foramen ovale being open in adults -, hot I Bnd 
' fince, that I miftook the oftium venarum coronarianim for the 
' foramen. The like I fuppofe authors have done, who aflert th^ 
' it is always open in amphibious animals; for we have made di« 
' ligent enquiry into thofe animals, and never found it open. 

< Neither would that, as they imagine, ferve thefe creatures to 
' live under water, as the foetus doth in utero, unlefs the du^s 

< arteriofus was open alfo.' 

This opinion of Mr. Chefelden hath this to render it probable, 
that the oftium venarum coronariarum is fo near the foramea 
ovale that without due regard, ir may be eafily miftaken for it. 
Such therefore as have opportunity of examining this part in 
amphibious animals, or any other fubjefts, ought to feck for 
the odium, whenever they fufjpeA they have met with the 
foramen. 

parta 
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parts of fuch creatures p, is manifeftly the work 
of him who, as St. Paul faith % * Giveth to all 
^ breath and life^ and all things^' 

i>Of the lingular conformation of the heart and lungs of 
the tonolfe, which is an amphibious aniraaly fee book vi. chap. 5. 

* A€ti xvii. 15 
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or THE MOTION OF AMiMALS, 



T^TEXT to the two grand afts of animal life 
•^ their fenfe and refpiration, I Ihall confider 
their nwtion, or locomotive faculty, whereby they 
convey themfelves from place to place, accord- 
ing to their occafions and way of life : and the 
admirable apparatus to this purpofe is a plain 
demonftration of God's particular forefight care 
and fpecial providence towards all the animal 
world. 

And here I might view. In tlie firft place, the 

mufcles, their curious ftrufture ', the nice tack- 
ing 

' That the mufcles are compounded of fibres^ is viHble 
enough. Which fibres, the curious and ingenious Borelii faith, 

are 
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ing them to every joint, to pull it this way 

and that way, the other way, according to the 

fpeqial purpofe, defign, and ofEce of every fuch 

joint: alfo their various fize and ftrengthj fomc 

large and corpulent, others lefs, and fome fcarce 

vifible to the naked eye j all exaftly fitted to every 

place, and every ufe of the body. And laflly, J 

might take notice of the mufcular motion^ both 

involuntary and fpontaneous •. 

Next 

are cjlindraceous ; not- hollow, but filled with a fpungy, pithj 
fubftaoce, after the manner of Eider, as he difcovered by hit 
microfcopes* Borel. de Mot. Animal. Part. i. 

Thefe fibres, he faith, are naturally whife ; but derive theif 
r^dnef) only fr9m the blood in them. 

Thefe fibres do in every mufcle (in the belly at leaft of th^ 
tnufcle) run parallel to one another, in a neat orderly form. 
But they do not all tend thjcy fame way, but* fome run aflant, 
fome long ways, &c. according to the a£lion or pofition of each 
refpe£kive mufcle. The particulars of which, and of diverse 
other obfervable in the mufcles, would bcfides figures, take up 
too much room in thefe notes : and therefore I muft refer to 
the anaigmifts, pa^ic^Ia^ly Sipno, Borellji Cowpcr, kc. 

• The infinite Creator hath generally exerted hit arf and 
care, in the provifion made by proper mufcles and nerves, for 
all the different motioijs in animal bodies, bothfinvolunoy, and 
voluntary. It is a noble providence, that moft of the vital mo- 
tions, fuch as the heart, ftomach, guts, &c, are involuntary, th« 
-mufcles afting whether wc fleep or wake, whether we will or no. 

And 
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Next I might furvey the fpecial fabric of the 
bones % miniftering to animal motion. Next, I 

might 

And It is no lefs proTidential that fome, even of the vital mo- 
tionSf are partly voluntary, partly involuntary, as that for in- 
ftance, of breathing, which is performed both deeping and wak- 
ing ; but can be intermitted for a fiiorc time on occafion, as for 
accumte hearing any thing, &c. or can be increafed by a firong- 
er blaft, to make the greater difcharges of the blood from the 
liingH, when that any thing overcharges them. And as for the o- 
Cher motions of the body, as of the limbs, and fuch as are volun- 
tary, «it is no lefs ptovidentiaK, that they are abfolutely under the 
power of the will ; fo as that the animal hath it in his power to 
command the mufcles and fpirits, or any part of its body, to 
perform fuc]^ motions and actions as it hath occasion for. 

* * Quid dicam de oflibus ? qus fubjefla corpori mirabiles 
' commiifuras habenr, et. ad dabilitatem aptas, et ad. artus fini- 
* endos accommodatas, et ad motum, et ad omnem corporis 
' a£tiooem,' Cicer. de Nat. Deor. I. z. c. 55. 

i 

By reafon it would be cndlcfs to mention all the cariofitics 
obfervable in the bones, I (hall, for a fample, (ingle out only 
an inflance or two, to manifeft, that defign was ufed in the ilroc- 
ture of thefe parts in roan. 

» 
The firft Ihall be in the back-bone, which, among many 

others, hath thefe two things remarkable, i.. Its different arti- 
culations from the other joints of the body. For here mod of 
the joints are flat, and withal guarded with afperitics and hol- 
lows, made for catching and holding ; fo as (irmly to lock and 
keep the joints from laxations, but withal to afford them fuch 

a motion, as is ncceflary for the incurvations of the body, s- 

The 
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^tht differcQce of its awn joints in the neck^ back and loiot. 
In the neck, the atlas, or upper vertebra, as alib the dentat.it 
are curioufly made, and jointed, differently from the reft, for 
the commodious and eafy bending and turning the head every 
way. In the thorax, or back, the joints are more clofe and 
firni ; and in the loins, more lax and plrant ; as alfo the fpinea 
are different, and the knobs and fockets turned the quite con* 
trary way, to anfwer the occafions the body hath to bend more 
there than higher in the back. I fhall clofe this remark with 
the lata ingenious Dr. Kell's obfervation. 

^ The ftra£ture of the (fine is the very beft that can be con* 
trired ; for had it been all bone, we could have had no moi^ 
tion in our backs j had it been of two or three bones articu- 
lated for motion, the medulla fpinalis muft have been necef* 
fiirily bruifed at every angle or joint; befides, the whola 
would not have been fo pliable for the feveral poftures we 
have occaiion to put ourfelves in. If it had been made of fe* 
vera! bones without intervening cartilages, we ihould have had 
no more ufe of it than if it had bat one bone. If each verte* 
bra had had its own diftin6l cartilages, it might have been ea* 
illy diflocated. And laftly, the oblique proceffes of each fupe- 
ribr and inferior vertebra keep the middle one, that it can nei« 
ther, be thruft backwards npr forwards to comprefs the medulla 
fpinalis.* Keil't Anat. cap. 5. £cGt. S. 

Compare here what Galen faith of the articulations, ligaments, 
perforation, &c. of the fpine, to prove the wifdom and provi* 
dence of the maker of animal bodies, againft fuch as found fault 
with nature's works among which he names Diagoras, Anaza* 
goras, Afclepiades, and Epicurus. Vide Galen de Ufu part. 
I. xtinit. and cap. it, &c. alfo 1. 13. init, 

a. The next inftance fhall be in one or two things, wherein 
the ikeletons of the fexes differ. Thus the pelvis made in the belly 
ky the ilium, offa cozendicit» and pubis, is larger in a fcmala 

Vol. I, F . thAa 
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might take notice of the joints % their comi^ete 

form 

than male IkcUtoo, that there may be more room for lying 6£ 
the vifcera and foetus. So the cartilage bracing together tlic 
two offa pubisy or fharebones, Bartholioe faith, is twice thicker 
andiaxer in women than men : as alfo is the caxtilage that tictb 
the oa iacrum to its ▼ertcbra j and all to give way to the paflagc, 
of the foetus. 

Another confidetable difference ia in the cartilaginous pro* 
duaion of the feven long ribs, whereby they are braced to thr 
breaft-bone. Thefe are harder and firmer in women than ia 
men ; the better to fupport the weight of the breafts, the fuck* 
ing infant, &c. 

« It is remarkable in the joints, and a manifcft aft of cautiott 
anddeiign: i. That' although the motion of the limbs be circu^ 
lar, yet the center of that motion is not a point, but an aropU 
fupcrficics. In a point, the bone* would wear and penetrate one 
another j the joints would be exceedingly weak, &c. but thf 
joints confifting of two large fuperficies, concave, and conre* 
fome furrowed and ridged, fome like a ball and focket, and all 
lubricated with an oily fubftance, they are incomparably prepared 
both for motion and ftrength. i. That the bones next the joint 
are not fpungy, as their extremities commonly arc, nor hard 
and brittle, but capped with a ftrong, tough, fmooth, canilagi* 
nous fubftance, ferving both to ftrength and motion. 

But let us here take notice of what Galen mentions on this 
iubiea,* * Articulorum linufquifque emioentiam cavhari immif* 
< fam habct : veruntamcn hoc fortaffe non adeo mirabile eft : fed 
« fi confiderata omnium totius corporis offium mutua conncxi* 
* one, cminentias cavitatibua fufcipientibus sequales fempcr Ukrt^ 
« neris, hoc mirabUe. Si enim juftP.ampUor cffet caviias, laxua fane 
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Ibrm adjufted to the place, and' office they are em- 
ployed in ; their bandage keeping them from lux- 
ations ; the oily matter ^ to lubricate them, and 
their own fmpothnefs to facilitate their motion. 

And laftly, I might trace the various nerves 
throughout the body, lent about to minifter to its 

* et infirmus fieret articulus; A firiftior, motus difiiculter 
' fieret, ut qui nullam ▼eriionem haberet ; ac periculutn cflet 
.' non parvum emioeatias oilium ar^atas fraDgi fed horucn neutrum 
' faGtMOi eft.— -Sed quoniam ex tarn fecura conftru£kione pericu- 
' lum erat, ne motiooes difHcilius ficrent, et emincotiae oifiuai 

* eztercrcQtur, duplex rurfus auxilium ia id natura molita eft. 

* I. Cartilagioe os utrum<iue,fubjuDgen8« atque obtinent: alte« 

* rum ipfis cartilagiaibos humorem UD^luorum velut oleum, fu« 

* perfundens ; per quem facile roobilis et attritu contumax om* 
< fiia articulatio oiTium fa£ka eft.-*CJt undique diligenter articuius 
' omnis cuftodiretur, ligamenta quxdam ex utroque oiTeproduo 

* xit natura.' Galen deUf. Part. 1. i.e. 15. 

^ For the affbrdiog this oily or muciiagiaous matter, there ^ 
are glandules very commodioudy placed near the joiou, fo as not 
to fufifer too great coropreifion by the motion of the neighbouring 
bones, and yet to receive a due prelTure, fo as to caufe a fufficieat 
emiftioa of the mucilage into the joints. Alfo, another thing 
confiderable is, that the excretory du£ks of the mucilaginous 
glands have fome length in their pafTage from the glands to theix 
mouths s which is a good contrivance, to prevent their rooutht 
being opprefled by the mucilage, a^ alfo to hinder the too plett« 
tiful effiiiion thereof, but yet to afford a due expreifure of it at 
all times, and on all occaiions, as pnrticluarly in violent and 
long continued motions of the joints, when there is a greater 
than orSinary ezpence of it. See Cowp. An. tab. f^* 

P 2 various • 
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various motions y. I might confider their ori- 
gin % their ramifications to the feveral parts^ and 
their inofculations with one another^ according to 
the harmony and accord of one part with another, 
neceflfary for the benefit of the animal. But Ibme of 
thefe things I have given fome touches upon alrea-* 
dy, and more I fhall mention hereafter •, andit 
would be tedious here to inlift upon them alL 

9 Tbcw is no doubt to be made, bttt that the mttfcles re- 
ceiYc their motion from the nerves. For if a nerve be cot, or 
ftraightly bound, that goes to any mufcle, that mufcle ihail im- 
mediately lofe its motion. Which is doobtleis the cafe of para« 
lytics ; whofe nerves are fome of them by obftrudionsy or fucfa 
like means, reduced to the fame fiaie as if cut or bound. 

And this alfo is the caufe of that numbnefs or ileepinefs we 
find oftentimes, by long fitting or lying on any part. 

Nekhcr is this a modem notion only ; for 6aien faith, ' Frin* 
« cipinm nervorum omnium cerebrum efi, et fpinaiis medulla.— 
< Et nervi a eerebro animalem virtutem accipiunt——— Nervorum 
^ utilitas eft facultatem feufas et motus a principio m partes di- 
' ducere*' And this he intiniates to have been the opinion oi 
Htppociates and Plato, deUf. Part. 1. x. c. x6..et paflim. 

• Dr. Willis thinkti that in the brahi the fpirits are ela« 
bortted that roinifter to voluntary motion; but in the oerebeU 
lum, fuch as affed involuntary, or natural motions ; fuch as that 
of the heart, the lungs. &c. Cerebri Anat. c* i$» 

• Sm book T. chap« 9* 

I ihaU 
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I fhajl therefore only fpeak diftinftly to the loco- 
motive aifl i^fejf, or what dire<5tly relates to it. - 

And here it is admirable to confider the various 
methods of nature*, luited tothcoccafions of va- 
rious animals. In fome their motion is fwift, in o- 
thers flow ; in fome performed with two, four, or , 
more legs j in fome with two i or four wings i in 
fome with neither^ 

^ To t)ie foregoing, I ihall briefly add fome examples of 
the fpecial proyifion made for the motion of fome animalt by 
temporary parts. Ffogs and toads, in thei/ tadpole-flate, h»vc 
tails, wl^ich fall off wh^n their legs are grown out. The laceru 
aquatica, or water* newt, when young, hath four neat ramified 
(iu3, two on a fide, growing out a little above its fore-legs, to 
poiie and keep its body upright, (which gives it the refem- 
blance of a young fiih) which fall of£ when the leigt are grown. 
And tSe nyrophae and aureliz, of all or moft of the infe£ls bred 
in the waters, as they have particular forms, different from the 
Jnfe^s they produce, fo have alfo peculiar |^arts afforded them 
for their motions in the waters^ cMirs^ tails^ and eveiy part 
adapted to the waters, which are utteriy varied in the inieftt 
thethfclves, in their mature ffate in the air. 

• < Jam vero alia animalia gradiendo, alia ferpendo, ad 
* paftum accedunr, alia volando, alia nando.' Cic. de Natura 
Peor. 1. 2. c. 47* 

, Compare alfo what Galen excellently obftrve's concerning 
the number of feet in man, and in other animals j and the wife 
proviiioa thereby made for the u(e and benefit of the refpedtive 
animals. De Ufu Part, in the beginning of the third bookt 

B3 Awl 
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And firft for fwift or flow motions. This we find 
is proportional to the occafions of each relpeftive 
animal. Reptiles, whofe food, habitation, and nefls, 
lie in the next clod, plant, tree, or hole, or can bear 
long hunger and hardfliip, they need neither legs 
nor wings for their tranfportation j but their vermi- 
cular or finuous motion (performed with no lefs 
art, and as curioufly provided for as the legs or 
wings of other creatures; this, I fay) is fuf- 
ficient for their conveyance, 

Man and bcafts, whofe occafions require a large 
room, have accordingly a fwifter motion; with 
proper engines for that fervice ; anfwerable to 
their range for food, their occupation of bufinefs 
or their want of arrpature ; and to fecurc thentt 
againft harms ^ 

* As I [hall hereafter fhew, that the indulgent Creator hath 
abundantly provided for the ikfety of animals by their cloth- 
ing, habitations, fagacity, and inftrumenis of defence; fo there 
appears to be a contemperament of their motion with thefe pro- 
Tifions. They that are well armed and guarded, have com- 
monly a flower motion , whereas they that are defiitutc there* 
of, are fwifter. So alfo timid helplefs animals are commonly 
fwift i thus deer and hares : but animals endowed with courage^ 
.craft, arms, &c« commonly have a flower motion. 



But 
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But for the winged creatures,, birds and infefb, 
as they are to traverfe large tra£ts of land and 
water, for their food, for their comniodious habi- 
tation, or breeding . their young, to find places 
of retreat and fecurity from mifchiefs ; fo they 
have accordingly the faculty of flying in the air i 
and that fwifdy and flowly ; a long or fliort time 
according to their occafions and way of life. 
And accordingly their wings, and whole body, 
are curioufly prepared for fuch a motion i as I 
mtend to Ihew in a proper place ^. 

« 

Another remarkable thing in the motive facul- 
ty of all creatures, is the neat geometrical per- 
formance of it. The moft accurate mathemariciah 
the moft Ikilful in mechanic motions, cannot 
prefcribe a nicer motion than what they perform, 
to the legs and wings of thofe that walk or 
fly •, or to the bodies of thofe that creep ^, Nei- 
• ther can the body be more compleatly poifed 
for the motion it is to have in every creature, 
than it already aftually is. From the largcft 
elephant to the fmalleft mite, we find the body ^ 

* See book vii. chap. x. ' • 

* See book vii. chap. x. the lend. 
t See book ix. chap. x. 

P 3 artfully- 
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artfully balanced s. The head not too heavy, 
nor to6 light for the reft of the body, nqr tho . 
reft of the body for it \ The vifccra are not 
let loofe, or fo placed as to fwag, overbalance 
or over^fet the body; but well braced, and diff- 
tributed to maintain the acquipoifc of the body. 
The motive parts alfo arc admirably well fixed 
in refpeft to the centre of gravity: placed in the 
very point, fitteft to fupport and convey the 
body. Every leg beareth his true fhare of the 
body's weight. And the wings fo nicely are fee 
to the centre of gravity, as even in that fluid 
medium, the air, the body is as truly balanced, 

# 

< * Siquis unqnam alius opifex, aequalitatis et proportionis 
* magnam habuic provideDtiam, ccrte natqra habuit in aniroa« 
' lium Qorporibus corfonnaDdit ; unde Hippocrates cam re6lifiiinc 
< juftam nominac* Galen de Ufu Part. La. c. 26. 

^ The make of the bediet of Come wa(er-fovrIs» feemt to 
contradi^ what I here fay, the heads and long necks of foma 
as of fwanty ducks, and geefe ; and the hinder parts of others, 
as of the dpocker and moor hen, and fome other kinds, ieemiDg 
to be too heayy^for the reft of their body. But ioftead of be- 
ing an argument againft, it is a notable inftance of, the diving 
art and providence, diefe things being nice accommodations to 
their way of life. Of fuch as have long necks, fee book vil« 
chap, a* 

And as for fuch who(e hinder parts ieem to OTcr-balance^ tbeir 
foremoft parts, whereby they fly with their bodies in a manner 
tn6tf this alfo is an excellent accommodation to their way of 
life, which is diving rather than flying. Vide book vii. chap. 4. 
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p viFp could hare balanced it with thp nic^il 
fcales. 

But among all ciieatures, none more elegant than 
ihc £zing the body of nnan> the gauging his body 
fo nicely^ as to be able tp ftpd ereftj to ftoop, 
to fit, and indeed to move any way, only with 
the help of fo fmall a ftay as the feet ^ whofq 
mechanifin of bones, tendons, and mufcle$ t^ 

this purpofe, is very curious and admirable* 

« 

• See book r. chap, a* 



CHAP. 
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CHAP. IX. 



OF THE PLACE ALLOTTED TO THE SEVERAL 
TRIBES OF ANIMALS. 



HAVING difpatched the motion of animals, 
let us in the next place confider the place 
which the infinitely wife Creator hath appointed 
them to move and a6b, and perfomi the offices 
of the creation in. And here we find every par- 
ticular well ordered. All parts of our terraqueous 
globe fit for an aninrial to live and ^6t in, are 
fufficiently ftocked with proper inhabitants : the 
watery clement (unfit, one would think, for re- 
fpiration and life) abounding with creatures fit- 
ted for it 5 its bowels abundantly ftorcd, and its 
furface well belpread. The earth alfo is plenti- 
fully ftocked in all its parts, where animals can 
be of anyufej not probably the deepeft bowels 

there- 
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thereof indeed, being parts in all likelihood un* 
fit for habitation and aftion,- and where ^a living 
creature, would^ be ufelefs in the world 5. but the 
furface every where abundantly ftored. 

But that which is mod confiderable in this 
matter^ arid plainly fheweth the divine, maoage- 
ment in the cafe, is that thofe creature^.^arc mani- 
fcftly defigned ' for the. plabp in* which they are, 
and the ufe and feryices tfe^y. perform therein. 
If all the animals of our globe had been made 
by chance, or placed by chance, or. without the 
divine providence, their organs would have been 
otherwife than they are, and their place and re- 
fidence confufed and jumbled. Their organs, 
for inftance, of refpiration, of vifion, and of 
motion, would have fitted any medium, or hg.ve 
needed none j their ftomachs would have fcrvedl 
any food, and their blood, a,nd covering of their 
bodies been made for any clime, or only one 
clime. Confequently all the atl.msil world would 
have been in a confufed, inconvenient, ^and dif- 
orderly commixture. One animal would havft 
want6d food; another habitation, and moft of 
them fafety. They would have all flocked to, 
one, or a few places, taken up their reft in th^ 
temperate zones only, arid coveted one food, the 
(afiefl to come at^ and muft fpecious in fhew ; 

and 
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and (o would havepoWbned, ftarved and incdnnmpd- 
cd one another. But as the matter is now ordered, 
die globe is equally befpread, fo that no place 
wantcth proper inhabitants, nor any creature Is 
deftitute or a proper place, and all things ne- 
ceflary to its life, health, and pleaflire. As the 
furfece of the terraqueous globe is covered with 
different foils, with hills and vales, with &as, 
rivers, lakes^ and ponds, with diverse trees and 
plants, in the feveral places ; fb all thefe have 
their animal inhabitants, whofe organs of life 
and aftion are manifeftly adapted to fuch places 
and things; whole food and phyfic, and every 
other convenience of life, is to be met with at that 
very place appointed it- The watery, the am- 
phibious ' \ the airy inhabitants, ' and thofe on the 
ciry land furface, and the fubterrancous u^der 
it, they all live, and aft wi^Ji pleafure, they are 
gay, and flourim in their proper element' and 
allotted place^ they want neither for food, cloth- 
ing, or retreat ; which would dwindle and die, 
deftroy, or poifon one another, if all coveted the 
fame element, place, or food, 

' * Eft etian^ admiratlo nonnulla in belliis aquatiUbus ifSi 

■ 

* quae gignuQtur in terra : veluti crocodili, fluviatilefqut teftu« 

* dloeSy quaedamque frrpentet ortx extfa aquam, (ifflul ac prif 

* mum niti poiTunt, aquam perfequntur. Quia etiam anatum ova 
< gallinis fxpe fupponimur— [puDi] 'deinde cat [macrei] relinqunt 

* ^^i^^et effugiunr, cum primum aquam, quafi naturalem donum 
9 viderc pocueruot.' Cic. de Nac. Deor* 1. i. c 48. 

Nay, 
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Nay^ and as the matter, is admirably well or- 
deredj yet conlidering the world's increafe^ them 
would not be fulHcient rooin> food and othe^ 
necefTaries for all the living creatures, without 
anodier gr^d a£t of the divine wifdom, and pro- 
vidence, which is,, the balancing the number of 
individuals of each fpecies of creatures, in that 
place appointed thereto : of which in the next 
chapter. 



CHAP. 
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CHAP. X- 



OF THE BALANCE OF ANIMALS^ OR THE DUE 
PROPORTION IN WHICH THE WORLD IS 
STOCKED WITH THEM, 



npHE whole furface of our globe can afford 
^ room and fupport only to fuch a number 
of all forts of creatures ; and if by their doubl- 
ing, trebling, or any other multiplication of their 
kind, they fhould increafe to double or treble .that 
number, they muft ftarve, or devour another. The 
keeping therefore the balance even^ is manifeftly 
a work of the divine wifdom and providence. 
To which end, the great author, of life hath 
ifclei ' ftAi dd the life of all creatures to fuch a 
lengthy and their increafe to fuch a number, 
proportional to their ufe in the world. The life 
' of 
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of ibme oieatures is long, and their increafe but 
final], and by that means they do not over<-ft:ock 
the world. And the fame benefit is efiefted, 
where the increafe is great, by the brevity of fuch 
creatures lives, by their great ufe, and the frequ*- 
ent occafions there are of them for food to man^ 
or other animals. It is a very remarkable aft of 
the divine providence, that ufeful creatures are 
produced in great plenty ^ and others in lefs. 
The prodigious and frequent increafe of infefts, 
both in and out of the waters, may exemplify 
the one ; and it is obfervable in the odier, that 
creatures lefs ufeful, or by their voracity per- 
nicious, nave commonly fewef young, or do fel- 
domer bring forth : of which many inftances may 
be given in the voracious beafls and birds. But 
there is one fo peculiar an animal, as if made 
for a particular inftance in our prefent cafe, and 
that is the cuntur of Peru °* i a fowl of that mag- 



nii 



■* ' Benigna circa hoc natura, innocua et efcttlenta imima- 
< lit fbecunda gencravic' Plin. Vut. 1. 8. c. 55. 



■* * Captain J. Strong garc ma this account, together with 
a quill -feather of the cuntur [or condor] of Peru. On the 
otaft of Chili, they met with thia bird in about 33® S. Lat. not 
far from Mocha, an ifland in the Ibuth fea— they iiot it fitting 
on a cliff, by the fea-iide ; that it was 1 6 feet feet from wing to 
wing extended; that the Spaniih inliabitanti told them they 

weie 
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nitude, ftrength^ and appetite^ as to feize not oniy 
the flieep^ and lei&r cattle^ but even the larger 
beafts, yea, the very children too. Now thefe^ 
M^ they are the moft pernicious of birds, fo are 
they the moft rare, being fcldora feen, or only 
one, et a few in large countries ; enough to keep 
up the fpectes, but not to overcharge the world. 

Thus 

' were afraid of thele birds, leH they ftbald prey upon their chil* 
' dren. And the feather he gave me, faith the do£^or, is two feet 

* four inches long ; the quill part five inches ihrtt quarters lon^ 

* and olie inch and a; half about in the iargtft part. It weighed 
' 3 dr. if gr. and ahaif^ and is of a dark*brown colour.' Dr* 

Sloan in Phil. N<». ao8. 

To this account, the do£bor (in a lett^to Mr. R^y, March 
3t| 169^, with other papers of Mr« Ray's in tstf hands) adds 
the teftimony of Jof. Acoftal 1. 4. c. 7, and Garcilaflf. de la 
Vega, who; .1 S. c. 19. faith, * There are other fowls, called. 
^ cuntttrs, and by the Spaniards corruptly condors. Many of theie 

< fowls having been killed by the Spaniards^ had their propor- 

* tion taken, and, from end to end of their wings meafured 1$ 

< or 16 feet.— Nature, to temper and allay their fierceneft, de« 
^ nied them the talons which are given to the eagle ; their feet 
' being tipped with daws like a hen : however, their beak it 
^ ftrong enough to tear off the hide, and rip up the bowels of as 

* ox. Two of them will attempt a cow or bull, and devour hhn : 

< and it hath often happened, that one of them alone hath af- 

* faulted boys of ten or twelve years of age and eaten tkcmf 

* Their colour is black and white, like a magpyc. It is well 

< there are but few of them § for if they were many, they would 

* very much deftroy the cattle. They hare on the fore part 

* of their heads, a comb, not pointed like that of a cock ; but 

S * rather 
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Thuis the balance of the animal world, is, 
throughout all ages, kept even ; and by a curi- 
ous harmony,, and juft proportion between 
the increafe of all animals and the length of their 
Kves, the world is through all ages well, 
but not over-ftored: * One generation paf- 

* feth away, and another, generation cometh 

* • ;' fo equally in its room, ^ to balance the 
ftock of the terraqueous globe in all ages and 
places, and among all creatures ; that it is an 
actual demonftration of our Saviour's affertion. 
Mat. X. ig. that the moft inconfiderable com- 

* mon creature, even a fparrow (two of which 

* are fold for a farthing) doth not fall on the 

* ground without oiir^ heavenly Father.* 

This providence of God is remarkable in 
f very fpecies of living creatures : but that e- 
fpecial management of the recruits and decays 
of mankind, fo equally all the- world over^ 
deferves our efpecial obfervation. In the begin- 
ning of the world, and fo after Noah's flood, 
the longevity of men, as it was of abfolute ne- 

• rather even, in the form of a razor. Whem they come to 

« alight from the air, they make fuch a humming noifc, witli ' 

• the fluttering of their wings, as it enough to afionifliy or makt 
' a man deaf.' 

• £cclef. i. 4. 

Vol. I. Q^ j^ffity. 
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ceflity to the more fpcedjr peopling of the new 
world ; fo is a fpecial inftance of the divine 
Providence in this matter p. And .the fame pro- 

9 The diTine providence doth not only appear in the Ion* 
gcvity of mant immediately after the creation and flood ; but al- 
io in their difierent longevity at thofe two timet. Immediately 
after the creation^ when the world nas to be peopled by ooe 
man, nd one woman, the age of the greateft part of thofe on re- 
oord was 900 years and upwards. But after the flood, when thevf 
were three perfons by whom the world was to be peopled, none 
of thefe patriarchs, except Shcm, arrived to the age of 500 f 
and only the three firftof Shem*s line, viz. Arpbaxad, Salah, and 
Eber, came near that age j which was in the firfl century after 
^e flood. But in the fecond century, we do not find any reached 
the age of 240. And in the third century, (about the latter end 
of which Abraham was bom) none, except Terah, arrived to 
aoo years : by V7hich time the world was fo well peopled (that 
part of it at leaft where Abraham dwelt) that they had built ci- 
des, and began to be cantoned into diftin£k nations and fbdeties, 
under their refpedive kings ; fo that they were able to wage war 
four kings againft &rtf Gen. xiv. Kay, if the accounts of Anian, 
'Berofus, Manetho, and others, yea, Africanus, be to be credited, 
the world was fo well peopled, even before the times we fpedc 
of, as to afbrd fufficient numbers for the great kingdoms of 
Aflyria, Egypt, Perfia, Sec. But learned men generally, witik 
great reaibn rt]c6t thele as legendary accounts. 

If the reader hath a mind to fee a computation of the in* 
crcafe of mankind, in the three firfl centuries after the flood 
he may find two different ones of the moft learned archbifliop 
Uflier, and Petavius ; together with a refutation of the fo early 
beginning of the Aflyrian monarchy j as alfo reafons for placing 
Abraham near looo years after the flood, in our mofl learned 
Jbiikop Stillingfleet's Grig. Sacr. book iii. chap. 4, fed. 9. 

▲ videncc 
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vidence appears in the following ages, when the 
world was very well peopled, in reducing the 
common age of man then to 1 20 years (Gen, 
vi. 3«) in proportion to the occafions of the 
.world at that time. And laftly, when the world 
was fiilly peopled after the flood (as it was in 
the age of Mofes and fo down to our prefent 
^time) the leflening the common age of man to 
70 or 80 years ^ (the age mentioned by Mofes^ 

Pfal. 



«That the common agt of man hath been the fame in i^l 
aget fince the world was peopled, is manifeft from profane, at 
frell as facred hifiory. To pafs by others : Plato Ihred to the 
age of 8 If and was accounted an old man. And thofe which 
Pliny reckons up, 1. 7. c. 48, as rare examples of long life» 
may, for the moft part, be matched by our modern hifloriea; 
efpecially furh as Pliny himielf gave credit unto. Dr. Plot hath 
given us diverse inftances in his hiftory of Ozfordfhire, c. x. 
fe£l. 3. and c. 8. fe6^. 54, and hiftory of StafTordfhire, c. 8. 
feft. 91, &c. Among others, one is of twelve tenants of Mr. 
Biddulph's that together made 1000 years of age^ But the 
moft confiderable examples of aged perfons among us, is of old 
Parre of Shropihire who lived 151 years 9 months, according 
to the learned Dr. Harvey's account; and Henry Jenkins of 
Yorihire who lived 169 years, according to the account of 
my learned and ingenious friend Dr. Tancred Robinfon ; of both 
which, with others fee Lowth« Abridg. Phil. Tranf. v. 3 p. 306. 
The great age of Parre of Shropihire, minds me of an ob(erva« 
tion of the reverend Mr. Plaxton, that in his two pariihes of 
Kinardfey and Donington in Shropfliire, every (ixth foul was (ixty 
years of age, or upwards. 'Phil. Tranf. No. 3 xo* 

Q^a And 
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Pfal. xc. 10. this, I fay,) is manifeflly an ap- 
j)ointment of the fame infinite Lord that ruleth 
the world : for by this means, the peopled 
world is kept at a convenient ftay ; neither too 
full nor too empty. For if men (the gene- 
rality of them, I mean) were to live now 
to Methufelah's, age of 969 years, or only 
to Abraham's, long after *the flood, of 175 
years, the world would be too much over-run ; 
or if the age of man was limited to that of 
diverfe other animals, or ten, twenty, or thirty 

years 

And if we (lep farther north into Scotland, we (hall find di* 
' rerfe recorded for their great age : Of which I (hall prefent the 
reader with only one modem example of one Laurence, who 
married a wife after he was loo yean of age and would go out 
to Tea a fiihing in his little boat, when he was 140 years old : and 
is lately dead of no other diftemper but mere old age, faith Sir 
Rob. Sibbald, Prodr. Hift. Scot* p. 44 and 1. 3. p. 4. 

As for foreigners, the examples would be endlefs ; and there- 
fore that of Joh. Ottele fhall fufHce, who was as famous for his 
beard, as for being 1 1 5 years of age. He was but two Brabant 
ells and three ninths high, and his long grey beard was one etl- 
mnd one fourth long. His piflure and account may be (een im 
Epbem. Gcr. T. s.obf. 163. 

» 

As for th^ (lory Roger Bacon tells, of one that lived 900 years 
by the help of a certain medicine, and many other fuch (Tories 
I look upon them as fabulous. And no better is that of the wan- 
dering Jew, named Job. Buttadsus, (kid to have been prefent at 
I our 
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years only ; the decays then of mankind would 
be too faft : but at xhe middle rate mentioned 
the balance is nearly even, and life and death 
keep an equal pace. Which equality is fo 
great and harmonious, and fo manifcft an in- 
iiance of the divine management, that I ihall 
fpcnd fome remarks upon it« 

It appears from our bcft accounts of thefe mat- 
ters that in our European parts % and, I believe 

the 

our Sariour's crucifixion ; although rtry fcrious ftorief are told 
of his being feen at Antwerp, and in France, about the middle 
of the laft century but one; and before in anno 1542, eonvcrfed 
with by Paul of Eitfen, biihop of Slefwick ; and before that viz. 
in 1x28, feen and eonvcrfed with by an Armenian archbiihop'a 
gentleman ; and by other at other timet. 

If ^he reader hath a mind to fee more examples, he may meet 
with fome of all ages, in the learned Hakewill's Apol. p. 18 1. 
w here he will alfo find that learned author's opinion of the caufet 
of the brevity and length of human life. The brev^y thereof 
he attributeth to a too tender education, fucking ftrange aurftiy 
too hafty marriages ; but above all, to luxury, high faucet 
firong liquors, &c. The longevity of the* anciicnts be afcribes 
to temperance in meat and drink, ancHnting the body, the ufe 
of falfroa and honey, warm clothes, ieifer doors and windows, 
lefs phytic, and more exercife, 

^ The proportions which marriages bear to births, and 
births to burials in diverfe parts of Europe, may be feen at an 
cafy view in this table* 

0^3 Namtf 
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the fame is throughout the world ; that, T 
fay, there is a certain rate and proportion in 
the propagation of mankind : fuch a number 



Names of the Places. 



\ 



England in general 
London - - - • 

HantOiire, from 1569, to 1658 - 
Tiverton inD^vonfh. 1560, to 1^49 
C^ranbrook in Kent 1560, to 1649 
Aynho in Northampton Ih. for 118 years 
Leeds in Yorkihire^ for 122 years 
Barwood in Yorkfhire, for 57 years 
Upminfterin ^(Tex, for 100 years 
Frankfort on the Main, in 1695 
Old, middle, and lower Marck in 1698 
. Domini, of the K. af Pniffiain 1698 
Breflaw in Sileda, from 1 6 8 7, to 1 69 1 
Paris, in 1670, 167 1, 1672. 



Marriages 
to births : as 


ISicthsto 
burials : as 


• 




I 104,63 


I s2to 1 


1 to 4 


I to 1,1 


I to 4 


1,2 to t 


1 to 3*7 


i,a6 to I 


I to 3>9 


1,6 to I 


I to 6 


1,6 to I 


I to 3,7 
I to 3.4 


1,07 to I 
1,23 to I 


1 to 4,6 


1,08 to I 


« to 3,7 


1,2 to Y 


I to 3,7 


1,9 to t 


I to 3,7 


1,5 to I 


f to 4,7 


i,^ to I 
1 to 1,6 



Which table I made from major Graiint*s obf^nrationa on 
the bills of mortality; Mr. King's obfervations in the firft of 
Dr. Darenant's eifays , and what I find put together by my in- 
genious friend, Mr. Lowthorp, in his Abridgement vol. 3. p. 6^8, 
and my own regifter of Upminifter. That from Aynho't regifter 
^n Korthamptonfhlre, I had from the prefent* re£lor, the learned 
and ingenious Mr. Wafle : and I was promifed fome acceunta 
from the north, and diyerfe other parts of this kingdom ; bat 
have not yet received them ; only thofe of Leeds and Harwood in 
Yorkshire, from my curious and ingenious friend Mr. Thorefby« 



marry 
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marry ^, fo many are? botn^ fuch a number dio 
in proportion to the number of perfons in every 
nation^ country^ or pariih. And as to births^ 
two things are very confiderable : one is the 
proportion of males and females % not in a 
wide proportion, not an uncertain^ accidental 
number at all adventures; but nearly equal. 
Another thing is, that a few more are born 

than 

' The preceding table ihewt, that marriages^ on^ with an* 
bther, do each of them produce about four births j not only in 
England^ but in other parts of £urope alfo. 

And by Mr. King's eftimate,* the heft computations I tmagint 
ofany, being derived from the beft accoonts ; fuch as the mar- 
liage, binh, burial-a£b, the poll -books, &c. by his eftimate, I fay, 
about I in 104 marry. Foriie judgeth the number of the people 
of England to be about five millions and a half ; of which aboue 
^looo annually marry. As to what might be farther remarked 
conc^ning marriages, in regard of .the rites and cuftoms of fe« 
Teral nations, the ^ge to which diverfe nations' limited marriagct 
^C. it would be ^ndltfs, and too much out of the way to men- 
tion theqn; I (haU only therefore, for the reader's diverfioa 
lake n€(tice of the jeer of Lafbmtius, * Quare apud poetat fa* 
f laciifimos Jiipiter def^it liberos tollere ? Utrum fexagenariu* 
f faflus, et ei l«x. Papia fibulam impbfuit V La£^. Inftit. 1. i c. 
f 6. By which l^x Papia, men were prohibited to many aftec 
§0, and women afber s.o year^ of age* 

* Major Graunt (whofe concluiions feem to be well ground- 
Mi) and Mr.« King^ difagree in the proportions they affign to 
males and females. This latter makes in London, 10 males to 
tl females ; in other cities and market towns 8 to 9 : and in 
" . CL4 the 
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than appear tp die^ in any certain . place \ 
Which is an admirable provifion for the ex* 

tht villages and hfunl^ts, lOO ins^es to 99 females. But d^jqa 
GrauQty both from the London and country bills, (aitb» there 
are 14 males to 13 females : from whence he ]u&ly infers 
* That the ChriAian religion, prohibiting polygamy, is moire agree* 
\ able to the law of future tha^ Mabometifin, a^d o^ers tba^ 
' allow it|' chap. 8. 

• 

This proportion of 14 to 13, I imagine is nearly joft, it beinj^ 
agreeable to ihe bills I have met with as well as thofe in Mr. 
Graunt* In the lOo years, for example, of my own pari^-regi* 
ftcr, although the burials of males and fcqpalcs vyere nearly c^ual^ 
being 636 males, and 613 fema|es, in all that time; yet ^er^ 
were baptized 709 males, and but 675 females, which is 13 fe- 
males to 13,7 males. W^ich inequality ihews, ^not only, that 
«ne man ouuht to' have but one wife; but alfo that every wo- 
man m-y, \uthout polygamy, have an huflxind, if (he doth not 
bar berfelf by the want of vinue, by denial, &c. Alfo this fur* 
plufage of mjiles is very ufefui for th^ fupplies of war the feaa 
and other fuch expcnces of the men abpve the won^eii^ 

That this is a work of the divine providence, and not a matter 
of chance, is well made oat by the very laws of chance, by a per- 
fon a! le to do i(, the ingenious and learned Dr. Arbuthnott 'He 
Aippoictb Thomas to lay againft John, that for eighty two yeaia 
running, more malc9 ihall be borii than females 1 and giving all 
allowances in the computation to Thomas''S iide, he makes the 
odds againft Thomas, that it doth not happen fo, to be near hvt 
millions of millions, of jnillions of millions, to one j but for 
ages of ages, according to the world's age, to be near an infinita 
mumber to one againft Thomas. Vide Phil. Thanf. N^ 338^ 

^ The foregoing table fiiews, that in England in general, 
fewer die thaaare bora there being b^t 1 death to i ^^H births. 

But 
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tfaordinary emergencies and occafions of the 
world ; to fupply unhcalthful places^ where 
death out-runs life ; to make up the ravages of 
great plagues and difeafeSj and the depredations 
of war^ and the feas ; and to afford a fufficient 
number for colonies in thrxinpeopled parts of the 
earth. Qr, pn the other hand, \ye may fay, that 
fometimcs thofe extraordinary cxpences of^ man^ 
kind may be not only a juft punidiment of the fins 
of men ; but alfo a wife means to keep the baU 
ance of mankind even ; as one would be ready 

to 

> 

But in LpndoB more die than are born. So by D. Davenant'f 
'table, the cities Ukcwife and market-towo* bury 1 •f^ to on^^ 

birth. But in Paris they out*do London, their deaths being 
1 ^ to one birth : the reafon of which I conceiTe is, becaufip 
their hou^ are more crouded than in London. But iQ the viU 
lages of England, there are fewer 4ic than ar»i bom, there bcin|( 
but I dea^ to i -^ ^^ births. Ai)d yet major Graunc, and Dr, 

Da^enant, both obfcrve that there are more breeders in Londoa 
and the cities and market-towns, than are in the country nor- 
withiUnding the Londcm births art fewer than the country \ tho 
xcaibn pf which fee in Gr^unt^ c* 7. aad Davenant, ubi fup 

p. 21. 

» 

The laft remark I fhatl make from the foregoing table, (hall 
be, that we may from thehce judge of the heahhfulnefs of tho 
places there mentioned. If the year 16^8 was the mean account 
of the three Marcks, tho^ places bid the faireft for being mod 
healthful { and next to them^ Aynho and Cranbrook for Hoglilh 
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cd by fome other means ? That the world 
jhould be as well, or better flocked than now 
ip is; fn 1656 ypars (the time between th? 

crpr 

hunt with the emperor Henry II. and bring bat few fenrantsy 
brought ouij on^ fervanty and his thiny-two fens. To theft 
ipany o|^iers plight ]?e adde^l ; \mt one of the nio|l remzrkabU 
inftanccs I I^ave any where met with, is that of Mrs. Hooy- 
wood, mentioned by Hakewell Cambden, and other a\ithors; 
but having now before me the names, with (bme remarks, (which 
I received from a ppus neighboMring defccndant of the fiimt 
Mrs. Uonywood) I ihall g^ve a more particular account then they. 
Mrs. Mary Honywood was daughter, and one of the co-heirelTcs 
9f Robert Atwaters^ Efq ^ of Lenham in Kent. She was born 
in 15179 married in February 1543, at fixteen yc^ of age^ t^ 
ber only hufband Robert Honywood, of Charing in Kent, Efq; 
She died in the ninty-third year of her age, in May 1620. She 
had fixteen children of her own body, feven Tons and i^ii^e daugh* 
ters I of which one bad no iiTue, three died young,* and the youhg- 
eftwas (lain at Newport-battle, June so, 1600. Her grand*chiU 
dren in the fecond generation, were x 14 ; in the third, 228 ; 
and 9 op in the fourth generation* So that (he could fay the fame 
that the diflich doth, made of one of the Dqilburg's family of BaiU s 

1*34 
Mater ait natae die natae, filia natam 

5 6 

Ut inoneaty natas, plangere filioian); 

» * S 4 

Rife up daughter, and go to thy daughter, for her daughter^t 

•5 6 

Daughter hath a 'daughter 

Mrs. Honywood was a very pious woman, affliAed, in her declin* 
ing age, with defpair, in fome meafure ; concerning which, fonc 
divines once d ^courting with her, flie in a paliion faid, * She was 

< at 
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creation and the flood j this) we will fuppofc 
4iiay be done by the naturalmethod of each fpecies* 
do\ibling or increafe ; but in double that nuna* 
ber of years, or at this diftance from the floods " 
of 4000 years^ that the world Ihould not be 
over-ftocked^ can never be made out^ without 
allowing an infinite providence.' 

I conclude then this obfcrv^tion with the 
pfalmift's words, Pfal. civ. 29, 30. * Thou 

* hidcft thy face, all creatures arc troubled ; \ 

* thou takeft away their breath, they die, and 

* return to their duft. Thou fend eft forth thy 
^< fpirit they are created; and thou reneweft 
^ the face of the earth.* 

t as certainly damned at this glaft it broken/ (throwing a Venice 
glafs aginft the ground, which ihe had then in her hand.) Bit 
the glafs efcaped breaking, ai credible witneffes attedcd. 
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CHAP. XI* 



OF THE FOOD OF ANIMALS* 



THE preceding refleftion of the pfalmift 
mindeth me of another thing in common 
to animals^ that pertinently falleth next under 
coniideration, which is, the appointment of 
food, mentioned in verfe 27 y 28, of the laft 
cited Pfalm civ. ^ Thefe [creatures] wait all 
^ upon thee, that thou mayeft give them their 
^ meat in due feafon. That thou giveft them, 
^ they gather ; thou opened thy hand they 

* are filled with good.' The fame is again 
aflerted in Pfal. cxlv. 15. 16. * The eyes of 

* all wait upon thee, and thou giveft them 

* their meat indue feafon. Thou openeftthy 
^ hand and fatisfieft the defirc of every living 

* thing/ 

What 
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What the pfalmift here aflcfts, affords us a 
glorious fcene of the divine providence and 
management. ^Which (as I have (hewed it to 
concern itfelf in other leffer things j) fo we 
may prefume doth exert itfelf particularly in 
fo grand an affair as that of food, whereby the 
animal world fubfifts : and this will be mani«' 
fefted, and the pfalmift's obfervations exempli* 
fied^ from thefe fix following particulars 

I. From the fubfifting and maintaining fuch 
a large number of animals^ throughout all parts 
of the world. 

IL From the proportionate quantity o£ food 
to the eaters, 

III. From the variety of food fuited to the 
variety of animals : or, the delight which vari*- 
•ous animals have in different food. 

IV. From the peculiar food which peculiar 
phces afford to the creatures fuited to thofc 
places* 

V. From the admirable and curious appar^ 

,atus made for the gathering, preparing, and 

digeftioB of the food. 

VI. And 
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VI* And iaftly. From the great fagacit/ of 
all animals^ in fiading out ^od providing theif 
food. * ^ 

I. It h k grtat iftbf the divine power and 
wifdotDi as well as gcJodnefs^ to provide food 
for fuch a world bf animals y, as every where 
poflefs the terraqueous globe ; on the dry land, 
and in the Tea and waters; in th6 torrid and 
frozen zones^ as well as the temperate. That 
the temperate climates, or at lead the fertile 
Iralliesy and rich and plentiful regions of the 
earthy Ihould afford fubfiftence to many animsilf 
may appear lefs wonderful perhaps; but that 
In all other the moft unlikely placet for (up- 
plies, fufiicient food jfhould be afforded for fuch 
a prodigious niSmber, and fo great variety of 
beafts, birds, fiihes, aUd infers, is owing to 
that being, who hath as wifely adapted their 
bodies to their place and food, as well and care*> 
fully provided food for their fubfiftcnce there. 

f * Paftuxn aniroaitibus large et copiofe natura euro : quo4 
• cuique aptus erat, comparavit.' Cic, de Nat. Dcor. 1. 2. c. 4^. 

' I lie deus eft.— qui per totum orbem armenta dimifit, ^qui 
'* gregibus ubique pafHin vagantibus pabulum prxfiat.' Scoec 
4e BcDcf. L 4* c« 6. 



But 
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Biit I (hall leave this confideration, becaufe it 
will be illuftrated under the followiiig points ; 
and proceed, 

IL To Gonfider the adjuftment of the quanti- 
ty of food, in proportion to the eaters. In 
all places there is generally enough ; nay, fuch 
a fofEciency> as may be ftiled a plenty; but 
not fuch a fuperfluity as to wafte and corrupt 
and thereby annoy the world. But that which 
is particularly remarkable here, is that among 
the great variety of foods, the moft ufeful is 
the moft plentiful, moft univerfal, eafieft pro- 
pagated, and moft patierit of weather and other 
injuries. As the herbacious eaters, for inftance, 
are many, and devour much ; fo the dry-land 
furface we find every where almoft naturally 
carpeted over with grafs, and other agreeable 
wholefome plants ; propagating thcmfelves in a 
manner every where, and fcarcely deftroyablft 
by the weather, the plough, or any part. So 
likewife for grain, efpecially fuch as is moft 
ufeful, how eafily is it cultivated, and what a 
large increafe doth it produce ! Pliny's example 
of wheat % is a fufiicient inftance in this matterj 

which 

, ' ' Tritico nihil eft fertilius x hoc ei natura tribuit^ quo. 
< .niam eo maxime alac hominem : utpote cum e medio, fi fit ap^ 

R turn 
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which, as that curious heathen obferves, being 
principally ufeful to the fupport of man, is 
cafily propagated, and in great plenty: and 
an happy faculty that is of it, that it can bear 
cither extremes of heat or cold, fo as fcarce to 
refufc any clime* 

III. Another ^^ile provition the Creator hath 
made relating to the food of animals, is, that 
various animals delight in various food *; fome 
in grafs and herbs; fonle ingrain and feeds: 
fome in flelh ; fofne in infects ; fome in this \ 

* turn (blum-'— -150 modii reddanttfr. Mifit 13. Auguilo procora- 

* tor— ex uno grailo, viz credibile didu, 400 paucit minus ger-* 

* mioa. Milit et Neroni fimiliter 340 fiipulas tx uno grano.' 
Plin. Nat« Hift. I/18, c. 10. 

* * Sed ilia qaanta beoignitas naturae quod tarn multa td 

* vefcenduniy tana variay tarn jucunda glgnit : neque ca uno 

* tempore anni. ut Temper et novitate deledlemur et copia/ 
- Cic. de Nat« Deor. 1. 2. c. 53. 

^ Swammerdam obferves of the Ephemeran-worms, that 
their food is clay and that they make their cells of the fame. 
Upon which occafion he faith of moths, that eat wooll and for, 
« There are two things very confiderable, i. That the cells 

* they make to themfelves, wherein they live, and with which 
< as their houfe, tortoife-like, they move from place to place, 
^ they make of the matter next at haod. 1. That they fttd 

* alfo on the fame, therefore when you find their cells, or ra- \ 

* ther coats or cafes, to be made of yellow, green, blue^ or 

* black cloth, you will alfo find their dung of the fame colour.' 
Svv'arm. Ephem. vita, publilhed by Dr. Tyfon^ chap. 3. 

fome 
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feme in that; fome more delicate and nice ; 
.fome voracious and catching at any thing, ^if 
all delighted in, or fubfifted only with one fort 
of food, there would not be fufficient for alU 
but every variety chufing various food, and, 
perhaps, -abhorring that which others like, is a 
great and wife means that every kind hath e- 
nough, and oftentimes fomewhat to fpare. 

It deferves to be reckoned as an ad of the di- 
vine appointment, that what is wholefome food 
to one, is naufeous, and as a poifon to another ; 
what is a fweet and delicate fmell and tafte 
to one, is foetid and loathfome to another : 
by which means all the provifions the globe 
affords are well difpofed of. Not only every 
creature is well provided for, but a due con- 
fumption is made of thofe .things that other- 
wife would encumber the world, lie in the 
way, corrupt, rot, ftink, and annoy, inftead of 
chcriihing and refrefliing it. For our moft 
ufeful plants, grain and fruits, would mouM 
and rot ; tKofe beafts, fowls, and fifhes, which 
are reckoned among the greateft dainties, would 
turn to carrion, and poifon us : n;iy, thofe ani- 
mals which are become carrion, and many other 
things that are noifome both on the dry-land, 
and in the waters, would be great annoyances 

R 2 and 
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and breed difeafes^ was it not for the provifida 
which the infinite orderer of the world hath 
made^ by caufing thefe things to be fweet^ 
pleafant^ and wholfome food to fome creature 
or other^ in the place where thofe things fall : 
to dogs, ravens, and other voracious animals, 
for inftance, on the earth ; and to rapacious 
filhes, and other creatures inhabiting the 
waters* 

Thus is the worlds in fome meafure, kept 
fweet and clean, and at the fame time, diverse 
fpecies of animals fupplied with convenient 
food* Which providence of God, particularly in 
the fupplies afforded the ravens, is divers times 
taken notice of in the fcriptures ^ ; but whether 
for the reafons now hinted, or any other fpecial 
reafons, I fliall not inquire. Thus our Saviour 
Luke xii. 24. * Confider the ravens ; for they 

* neither fow nor reap, which neither have ftore- 

* houfe, nor barn, and God feedeth them.' It 

* is a manifeft argument of the divine care and 
providence, in fupplying the world with food^ 
and necefiaries, that the ravens, accounted as 
unclean and little regarded by man, deftitute 

* Job xixYiii. 41. Pfalm cxlvii. $• 

of 
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of ftores, and that , live by accidents, by what 
falleth here and there ; that fuch a bird, I fay 
ihould be provided with fufficient food ; e^ 
fpecially if that be trye which Ariftotle ^, Pliny 
% and jffilian ^ report, of their unnatural af- 
fcftion and cruelty to their young : * That 

* they expel them their nefts as foon they can 
' fly, and then drive them out of the cpun- 

• try/ 

Thus having confidered the wife appoint- 
ment of the Creator, in fuiting the variety 
pf food, to variety of animals : let ys in 
the 

IV. Place, Take a view of the particular 
food, which particular places afford to the crea- 
tures inhabiting therein, 

It hath been already obferved t, that every 
place on the furfaqe of the terraqueous globe, 

'Ariftot. L 9. c. zi: Hift. Animal. 

• Pliny affirms this of the crow as well fis raven 9 €»• 
* terae omncs [i, e. cornices] ex codem genere pellunt nidis pul* 
« los, ac volarc cogunt, ficut et corvi, qui— robuftos fuos foetui 
i fugant longias.' Nat. Hift. 1. 10 c. ii. 

f YV- Hift. » Chap. 9. 

R3 u 
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is ftocked with proper animals, whofe organs 
of life and aftion are curioirfly adapted to each 
refpective place. Now, it is an admirable aft 
of the divine providence, that every place af- 
fords a proper food to all the living creatures 
therein. All the various regions of the world, 
the different climates ^, the various foils, the 
feas, the waters, nay, our very . putrefadlions 
and mod riafty places about the globe, as they 
are inhabited by fome or other animal, fo they 
produce fome proper food or other, affording 
a comfortable fubfiflence to the creatures liv- 
ing there. 1 might, for inftances * of this 

bring 

. ^ < Adroiratula naturae difpenfatio eA, ut alifco alioque, 

* modo, tempore, et induOria colatur terra feptentrionalis, alitcr 
< Ethiopia, &c. Quoad aquilonares, hoc certum eft, in plcrif; 
f que agris Veftrogothorum, parte obje^ia meridioDali plage 

* hordeum fpatio 36 dierum a feminc proje£to maturuin colligi 

* hoc eft, a fine Junii ufque medium Aggufti, aliquando ceicrius. 

* £a namque maturitas ex fbli, natura, aerifque dementia, achu- 

* more lapiliorum fovente radices, foleque torrente, neceifario 

* provenit; ut ita nafcatur, ac maturctur, talefque fpicx fex 

* ordines in numero ariftse habeot.* 01. Mag. Hift. I. 15. c. 8. 

* Prata et pufciia canta luxuriant graminum ubertate ac diverfi- 
' tate, ut necefTum fit inde arcere jUmenta, nc nimio herbarum 

* cfu crepent,' &c. Id. ib. 1. 19. c. 36. 

a 

^ Among the many noble contrivances for food, I cannot 

but attribute that univerfal aliment, bread, to the revelation, or 

• at 
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bring the great variety of herbs, fruits, and 
grains on the earth, the large fwarms of in- 
fers in the air, with every other food of the 
creatures refiding in the earth, or flying in the 
air. But I ihall flop at the waters, becaufe the 
pfalmift, in the forecited civth Pfalm fpeaks with 
relation to the fpecial provifion for the inhabit- 
ants of the waters ; and alfo by reafon that many 
land-animals have their chief maintenance from 

thence. 

that 

Now, one would think, that the waters were 
a very unlikely element to produce food for fo 
great a number of creatures, as have their fub- 
iiftence from thence. But yet how rich a prompt 
tuary is it, not only to large multitudes of 
fiflies, but alfo to many amphibiovis quadrupeds, 
infers, reptiles, and birds ! From the largeft 
leviathan, which the pfalmift fs^ith ^ playeth 

at UsA the infpirmtion of the Creator and confcryaior of man<« 
kind ; not only becaufe it is a fqod ufcd in all, or moft parts of 
the world ; bqt cfpecially becauie it is of incomparabte ufe in 
the greac work of digcflion, greatly affifting the ferment, or 
whatever caufes ^he digcftion of the (lomach. Of which take 
this example from the noble Mr. 3oyIe. < He extra£led a men- 
^ flruum from bread alone, that would work on bodies more 
f compa£^ than many hard minerals, nay, even on glafs itfelf, 
f ^d do many ihin^t that aqua-fortis, could not do— —Yet by 

9^ i n«% 
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in the feas ^^^ to the fmalleft mites in the 
lakes and ponds, all are plentifully provide4 
for; as is manifeft from the fatnefs of their 
bodies and the gaiety of their afpedt and ac-: 
tions. 

And the provifion which the Creator hath 
made for 'this fervice in the waters is very 
obfervablej not only by the germination of 
diverse aquatic plants there, but particularly 
by appointing the waters to be the matrix of 
many animals, particularly of many of the in- 
fe^kind, not only of fuch as are peculiar to 
the waters, but alfo of many appertaining to the 
air and the land, who by their near alliance to 
the waters, delight to be about them, and by 
that means become a prey,* and plentiful food 
to the inhabitants of the waters. And befides 
thefe, what prodigious fhoals do we find of 
minute animals, even fometimes difcolouring the 

< no means was this fo ooncorive a liquor as aqua-fords, or at the 
* other acid monftruum.' See the ingenious and learned Dr. 
Harris's Lex. Tech. rcrbo Menilruum, where the way of pre-, 
paring it may be met with. 



^ Pfalm civ. 26. 



watery 
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waters ^ ! Of thefe ( nqt only in tjie water, but 
in the air and on land) I have always thought 
there was , fome more than ordinary ufe intend- 
ed by the all-wife Creator. And having bent 
ipany of my obfervations that way, I have evid-? 
ently found it accordingly to be. For be they 
never fo numberlefs or minute, thofe animals 
ferve for food to fbme creatures or other. Even 
thofe animalcules in the waters, difcoverable only 
with good microfcopes, arc a repaft to others 

there 

* . 

* The mfe6ls that^ for the mod part, difcolour the water*, 
are the fmall mre6^8 of the fhrimp-kind, called by Swammerdam, 

< Pulex aquaticus arborefcens.' Thefe I have oftea feen fo nume- 
rous in ftagnating waters in the fummer months, that they have 
changed the colour of the waters to a pale or deep red, fome- 
times a yellow,^ according to the colour they were of. Ofthefk 
Swammerdam hath a pretty ftory told him by Dr> Florence 
Schuyl, viz. * Se aliquando ftudiis intentum, magno quodam et 
' horriEco rumore fuiflfe turbatum, et fimul ad caufam ejus in- 

< quirendam excitatum; yerum fe vix eum in finem furrexifle, 
' cum ancilU ejus poene exanimis adcurreret, et multo cum fin- 
' guitu referrety omnem Lugduni [Batavorum] aquam tCk jiu« 
' tacam in fanguinem.' The caufe of which upon examina- 
tion, he found to be only from the numerous fwarzns of thpf^ 
pulices. Vide Swamm. Hift. Infefb. p. 70. 

The caufe of this great conpourfe ^nd appearance of thofe 
Tittle infefbs, I have frequently obferved to be to perform their 
foit : which is commonly about the latter end of May, and in 
June, At that time they are very venereous, frifldng and catdir 



' 
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there, as I have often with no lefs admiratiott 
than plcafure feen "• 

But now the ufual objeftion is, that necef- 
fity maketh K Animals muft be fed, and they 

make 

at one another^ and many of them conjoined ^U to. tail with 
their bcUirs inclined one towards one another. 

At this time they alio change their dun orflough^ which I 
conceive their rubbing againft one another mightily promoteth. 
And what if at this time ^ey chapge their ^uaters ! ^ boo^ ^ 

.iriii. chap* 4. ' 

Thefe fmall infcd^Si as they are very numerous, fo are food 

to many water-animals, I l^ave feen not only ducks ihorel them 

^p aa they fwin along the waters but divers infefb alfo dcTOur 

them, particularly fome of the middle-fized fquUlae aquaticae> 

nvhich are very voracious infcfls. 

* Befides the pulices laft mentioned, there are in the wa« 
ters other animalcules very numerous, which are fcarcc vifibU 
without a microfcQpe* In May, and the fummcr months, the green 
fpum on the top of ftagnating waters, is nothing elfe but prodi- ' 
gious number; of thefe s^nimalcules { fo is likewife the green co* 
lour in them, when ^1 the water feem green. Which animal- 
cules, in all probability, fcrve for food to the pulicfs aquatici, 
and other the minuter animals of the waters. Of which I gave a 
pregnant infiance in one of the nymphs of gnats to my friend 
fhe late admirable Mr. $ay, which he was plcafcd to publifh in 
the laft edition of his Wifd. of Ood in the Great, p. 430- 

^ Nil adeo qitouifMn natum eft in corpore, ut mi 

Poflemus, 
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make ufe of what they find : in the defolate 
regions, anci in the waters, for inftance, they 

feed 

PclTcQius, fed quod natum eft id prpcreat ufum. ' 

^nd afterward g 

t^ropterea capitur cibn»> ut fuffulcitt artiia 

£t recreet virei;, iDtendams, atque patentem 

Per mfsmbra ac wttiz^ ut amorcm obturet edtndi. 

' Aftd after the fame manner he difoourfeth of thirft> and dt« 
ytn other thiogg. Vide Lucret. L4« ▼• 83 1, &c. 

iVgainft this opinion of the Epicureans, Galen ingenioufly ar* 
' guet in hit difcourfe about the hand. < Non enim manus ipfii 
^ (faith he) ho^ninem artes dbcuenintf fed ratio, Manus antem 
f ipfz funt artium organa; iicut lyra mufici— — -Lyra muficam 
^* non do€uir, fed eft ipfius artifex per earn, qua prseditus eft ra- 
f tionem : agere autem non poteft ex arte abfque qrganis ita, e| 

* una quaciibet anima facultates quafdem a fua ipftui fubftantin 

* obtinet— Qi^od autem corporis particulse animam non impeU 
lunt,— manifefte yidere licet, (i animalia recenter nata confideret, 

^ quae quidem priu^ agere conantur, quam perfe6^as habeant par* 
_ ticuias. Ego naroque bovis. vitulum comibus' petere conantem 
' faepenumero yidi, antequam ei i^ata eflent cornua; et puUum 
f equi calcitrantem,- &c. Omne enim animal fuae ipfius animae 
' facultates, ac in quos ufus partes fuae polleant maxime, nullo 
« doAore, prasientit.-— — Q^a igitur ratione dici poteft, animalin 
* partium ufus a partibus doceri, cum et antequam illas habeant 
' hoc cognofcere vidcantur ? Si igitur ova tria acceperis, unum 
' aquilae, alteram anatis, reliquum ferpentis et ;calore modtco 
f foverii, animaliaque czcluftris 1 ilia guidem alit i^olare conaa 
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feed upon what they can come at ; but, when 
in greater plenty they pick and chufe. 

But this objedtion hath been already in fome 
meafure anfwered by what hath been faid; 
which plainly argues deiign, and a fuper-intend- 
ing wifdom, ppwef and providence in this 
fpecial bufinefs of food. Particularly the dif- 
ferent delight of diverfe animals in differ- 
ent food, fo that what is naufeous to one, 
ihould be dainties to another, is manifeft 
argument, that the allotment of food i; not a 
matter of mere chance, but entj^ilecl tp tlje very 
conftitution and nature of animals; tha( they 
chufe this, and refufe that, not by accidentj^ 
or neceffity, but becaufe the one is a propef 
food, agreeable to their conftitution, and fo 
appointed by the infinite contriver of their 
bodies ; and th^ other is difagreeable and inju^ 
irious to them, 

But all this objeftion will be found frivol- 
ous, and the wifdom and defign of the great 
Creator will demonftrativcly appear, if we take 
a furvey, 

V. Of the admirable and curiousi apparatus 
IB all animals, made for the gathering, prepar- 
ing 
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ang aild digeftion of their food. From the very 
firft entrance, to the utmoft exit of the food, 
we find every thing contrived made and dif- 
pofed with the utmoft dexterity of art, and 
curiouily adapted to the place the animal 
liveth in, and the food it is to be nouriihed 
with. / 

Let us begin with the mouth. And this we find 
in every fpecies of animals, nicely conformable 
to the ufe of fuch a part; neatly fized and 
ihaped for the catching of prey, for the gather- 
ing or receiving food *, for the formation of 

fpecch 

* ante quam volare poflint ; hoc autem revoki videbis, et fcr* 
< pere afiie^ans, quamvis molle adhuc et inralidum fuerit: 



* Et fidum perfe6lLa erunty in unaeademque domonutriveris, de- 

* inde ad locum fubdialem du£^a miferis, aquiia quidem ad fublime ; 
' aDas autem in paludem ; — ferpens vero fub terra irrepet— Ani- 

* malta quidem roihi videntur natura roagis quam ratione artem. 

* aliquam [Tf^ytxa arciBciofa] exercere : apes iingere alveolas^ 

* &c. Galen de Ufu Part. 1. 11. c. 3. 

' < Alia dentibus prxdaotur, alia unguibut alia roftri adun- 
' citate carpunty alia latitudine [ejufdem) niunt, alia acumine cx« 
' iTant alia fugunt alia lambunt forbent, roUodunt Torant 

Nee 
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fpcech, and every other fuch like ufe "i In 
fome crcaturfcs it is wide and large, in fomc 
little and narrow ; in fome with i deep incifurc 
tip into the bead °j for the better caltchhig 
and holding of pttj^ and more eafy com**- 

* Nee minor Tarietas in pedum iilintfterio ut rapiant diftrahanty 
' tcneant, premanc, pendeant, tellurem fcabere non ccffent. 
Piin. Nat. Hid. 1. lo. c. ^i. 

^ Btcaufe it would b« tedimis to reckon up the bonect glapdl 
mufcles, and other parts belonging to the mouth, it fhall fuffice 
to obferve, that, for the various fervices of iban's mouth, befidei 
the mufeiet in common with other parts, there are five pair, and 
one fingle one proper to the lips oDly, as Dr< GibfoA reckons 
them , but my mod diligent and curious friend the late Mr. 
Cowper, difcovered a (ixth pair. And accordingly Dr. Drake rtc* 
kons fix pair and one fingle one proper to the iips> 1. j. c. 13. 

^ Galen defenres to be here confulced, who eKcelkntlf 
argues agaioft the cafual concourfe of the atoms of Epicurus and 
Afclepiades, from the provident and wife formation of the mouths 
of animals, and their teeth anfvverable thereto. In man, his 
mouth without a deep incifure, with only one canine tooth on 
a fide, and flat nails becaufe, faith he, * Hie natura certo fcie* 

* bar, fe animal manfuetura ac civile efHngere, cui robur et vires 

* efltnt ex fopientia, non ex corporis fortitudine.' But for lions, 
wolfs, and dogs, and ail fuch as are called K«;x^^lSoTrcp, (or 
having iharp, ferrated teeth) their mouths are large, and deep 
.cut : teeth firong and Iharp, and their nails fkarp, large, ftrong, 
and round, accommodated to holding and teaming. Vide Galen^ 

.d« Ufu Pact. 1. II. c. 9. 

* 

? mmtion 
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minution of hard, large troublefotne food; 
in others ^lih a much fhorter incifure^ for the 
gathering and holding of herbactous food* 

In infeds it is very notable. In fome for- 
cipated, to catch hold and tear their prey^ In 
fome aculeated, to pierce and wound animals 
K and fuck their blood. And in others flrong- 

* Among iiire£by the fquUlae aquaticae, at they are reiy 
rapacious, fo are accordingly provided foe it : particularly the 
' fquilla aquatica maxima recurva/ as I call it, who hath fome- 
what terrible in its very afpeft and in its pofture in the water, 
efpecially its mouth, which is armed with long, Iharp hooks, with 
which it boldly, and greedily catcheth any thing in the waters 
even one's fingers. Whan they have feized their prey, they 
will (b tenacioufly hold it with their forcipated mouth, that they 
will not part therewith, even when they are taken out of the 
waters, and jumbled about in one's hand. I have admired at 
their peculiar way of taking in their food ; which is done by 
'piercing their prey with their forcii^s which are hollo%v, and 
lucking the juice thereof through them. 

The fquilla here mentioned is the firft and fecood in Mouf« 
fet's Theat. lofcd. 1. 2. c. 37. 

p For an i'nflance of infcfVs endued with a fpear, ' I ihall 
for its peculiarity pitch upon one of the fmalleft, if not the. 
very fmilleft of all the gnat -kind, which I call, < Culex mini* 
* mus nigricans maculatus fanguifuga.' jVmong us in SHez, they 
are called nidiets ; by Mouffet Midgcx. It is about one tenth of 
an iach, or fomewhat more long with Ihort antennx, plain in 

the 
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ly rigged with jaws and teeth, t6 gnaw and 
fcrape out theif food, to carry burdens ' to 
perforate t}ic earth, yea^ the the hardeft wood, 

the female in the male feathered fomewhat like a bottle -bruflt. 
It is fpotted with blackiih fpots, efpccially on the wingt, which 
tetend a little beyond the body. It comes from a little (lender 
eeUlike worm, of a dirty white colour, fwimming in ftagnating 
waters by a wrigling motion as in Fig. |. 

, Its aurelia is froall with a black bead, little ihort horns, m 
fpotted flender, rough belly. Fig. 6. It lies quietly on 
the t6p of .the water, how and then gently wagging itfelf, this 
way andthat^ 

The(e gnats are greedy blood fuckers and fery troublefome 
where numerous; as they are in fome places near the Thames 
particularly in the Breach-waters that have lately fallen near 
us, in the pariOi of Dagenham 3 where I fouod them To rexati- 
ous that I was glad to get out of thofe marihes. Yea, I have 
feen horfes fo ftung with them, that they have had drops of 
blood all over their bodies, where they were wounded hj 
them> 

1 have given a figure (in Fig. 7.) and more particular defcrip^ 
tion of the gnats bccauie although it be common, it is no where 
taken notice of by any author I know, except Moufiet, who, I 
fuppofc, means the/e gnats, which he calls Midges, c. i3« 
p. 8i. 

^ Hornets and wafps have firong jaws, toothed, wherewith 
they can dig into fruits, for their food ; as alfo gnaw and fcrape 
wood, whole mouthfuls of which they carry away to make their 
combs. Vide infra, chap. 13* 
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yea, even fiones themfelves, for houfes ' to them 
felves, and nefts for their young. 

And laftly, in . birds it is no lefs remarkable. 
In- the firft place, it is neatly (haped for picrc- 
* ing the air, and making way for the body 
through the airy .regions. ^ In the next place, 
it is hard and horny, which is a gooci fupple- 
ment for the want of teeth, and caufeth the 
bill to have the ufe and fervice of the hand. 
Its hooked form is of great ufe to the rapa- 
cious kind ^, in catching and holding their 
prey, and in the comminution thereof by tear- 
ing; to othejrs it is no lefs ferviceableto their 
climbing, as well as neat and nice comminution 



' Monfieur Ae la Voye tells of an antient wall of free ftonc 
in the Bencdl&iaes-Abbty, at Caea iii. Normandy^ fo eaieti with 
trorms^ that one ihay run one's hand into tnoft of the cavities : 
that thefe worms are fmall and black» lodging in a greyifh ihell ; 
that they have large flattiih heads a large mouthy with four 
black jaws; &c; Phil* Tranf. N« i8. 

' ' Pro lis ^labris] cornea et acuta vblucribut roflra Eadem 

* rapto virentibus adunca ; culle6loy te6b ; Kerbas rucntibus li- 
' mumque lata, ut fuiim generi. Jumentis vtce'manus ad col- 

* ligenda pabula : ora apertiora laniatu viventibus.' Plln. Nat. 
Hlft. 1. II. c. 37* 
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of their food K Its extraordinary length and 
jlendernefs is very ufeful to fome^ to fearch 
and grope for their food in moorifh places * ; 
as its length and breadth is to others to hunt 
and fearch in muddy places ": and the con« 
trary form, namely, a thick, Ihort, and fliarp-- 
edged bill is as ufeful to other birds, who have 
occafion to hulk and flay the grains they fwaN 
*low« But it would be endlefs, and tedious^ to 
reckon up all the various Ihapes, and commodi- 
ous mechanifm of all ; thefliarpnefs andftrength 

* Parrots ba^e their biflt nicely adapted to theie (eryicesy 
being booked for climbing and reacbing w\af they faave occa- 
iion for i and the lower jaw being completely fitted to the bodes 
of the upper, they can as minuttly break their food^ as other 
animals do with their teeth. 

*Thtts in woodcocks, fntpes, &c. who hont for worms i> 
moorifh ground, and, as Mr. Witlougbby faith, live aliboD the 
ht unftuous humour they fuck out of the earth. So alio the 
bills of curlews, and many other fea-fowit, are rery long, to 
enable them to hunt for the wonnsi &c. in the iands on the 
iea-ihore, which they frequent. 

* Ducks, geefe, and direrse others, hare fuch long broad 
bills, to quaKer and hunt in water and mud ; to which we may 
reckon the uncouth bill of the fpoon-bill : but that which de* 
Icfyes particular obferration in the birds named in theie two 
iaft Boles is, the nenret going to the end of their bills, enabling 
them to diftorcr their food out of fight ', of which ice book Tiii 
chap. I* 

•f 
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of thofc who have occafion to perforate wood and 
fhells, ' the flendeme(s and neatnefs of fuch as pick 
up fmall infedts ; the crofs-form of fuch as break 
up fruits 7 i the compreflcd form of others*, with 
with many other curious and artificial forms, 
ftU fuited to the way of living, and peculiar occa- 
fions of the fcveral fpecies of birds. Thus 
much for the mouth. 

Let us next take a fliort view of the 
teeth \ In which their peculiar hardnefs 

'Thepicus viridis, or green wood -fpite, And all the wood pec- 
kers, have bills curioufly made for diggiug wood, ftrong, hard, and 
iharp. A neat ridge runt along the top of the green wood- 
pecker's bill as if an artift had defigned it for ftrength and neatnefs, 

7 The lozia, or crofs-bill, whofe bill is thick and ftrong 
^th the tips croffing one another ; with great readlnefs breaks 
open fir-cones, apples, and other fruit, to come at their kernels, 
which are \u food, . aa if the crofling of the bill was deiigned 
for this fcrvice. 

* The fea-pie hath a long, (harp, narrow bill, comprelTed 
fide-ways, and every way fo well adapted to the raifing lim- 
pets from the rocks, which are its chief, if not only food, that 
nature, or rather the author of nature fcems to have framed it 
purely for that ufe. 

• * Thofe animals which have teeth on both jaws have but 
' one ftomach : but moft of thofe which have no upper teeth, 
' or none at all, have three ftoraachf^; at in beafis, the paunch, 
' the read, and the feck ; and in all granivorous birds, the crop 

S a * tk 
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^ is remarkable, their growth * alfo, their firm in- 
fertion and bandage in the gums and jaws, and their 
various fliape and ftrength, fuited to their vari- 
ous occaiions and ufe ^ ; the forcmoft weak 

and 

* the echinus, and the giaard. For Sis chewing is to an eafy di- 

* gcflioD, fb is rwallowing whole to that which is more labori- 

* ous.' Dr. Grew's Cofmol. Sacr. c. 5. fefl 14. 

^ J. Peyer faith, the teeth are made of convolved fkins 
hardened ; and if we view the grinders of deer, horfes, iheep 
&c. we fhall find great reafon to be of his mind. His obfcrva* 
tions are, ' Mirum autem eos [i. e. dentes) cum primum e pellt- 
' cuKs imbricatim convolutis et muco vifcido conftarent, in tan- 

* tam dirigefcere foliditatem, quae ofla cun& fupcret. Idem fit 

* etiam in ofliculis ceraforum, Scc^-Separadone fa£biy per mem- 

* branas conditur magna locellis, quos formant laminae t^nues 
' ac duriufculae ad dentis figuram antca divinitus compofitx 
J. Peyer MerycoL 1. 2. c. 8. 

* * Qpi autem (i. e. dentes) renafcuntur, minime credendi 
' funt a facultate aliqua plaflica brutonim denuo formari, fed la- 
' tentes tantummodoin confpedhim producuntur augmento molis 

* ex effluente fucco.' Id. ibid. 

' From thefe, and other like confiderations of the teeth, 
Galen infers, that they muft needs be the work of fome wife 
provident being, not chance nor a forSHitous concourfe of atoimst 
For the confirmation of which he puts the cafe, that fuppofe the 
order of the teeth Ihould have been inverted, the grinders 
fet in the room of the incifors, &c. (which might as well have 
been, had not the teetk been placed by a wife agint) in this 
cafe, what uft would the teeth have been of ? What confufion 

by 
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» 

and fartheft from the centre, as being only pre- 
parers to the reft ; the others being jto grind 
and mince, are accordingly made ftronger, and 
placed nearer the centre of motion and ftrcngth, 
Likewife their various forms *, in various ani- 
mals, is confiderable, being all curioufly adapted 
to the peculiar fpod ^9 ^nd all Qccafions of the 

feveral 

by fuch a flight error in their difpofal only ? Upon which he 
argue$, < At ii quis choje^m hominum 32 (the number of the 
' teeth) ordine difpofuit, eum ut hominem induftrium laudare- 
' xni^s : cum vero dentium ^hoream natura tarn belle exornarit 
' Qonne ipfam ^uoque {audabimus V And then he goes on with 
the argument, from the fockets of the teeth, -and their nice 
fitting in them, which being no lefs accurately done, than what 
IS done by a carpenter, or ilone-cutter, in fitting a tenon into a 
Qiortice, doth as well infer the art and a£^ of the wife maker of 
animal bodies, as the other doth the a£l and art of man. And 
fo he goes on with other arguments to the ikme efk6t:s. Galcn| 
de Ufu Part. 1. 1 1 . c. 8, 

< A curious account of this may be found in an £xtra6): of 
a Letter concerning the teeth pf diverse animals. Printed at 
Paris, in M. Vougneon*s complete body of chirurg. opcr. c. 53, 

' As it hath been taken notice* of, that various animals de* 
light in various food ; fo it conftantly falls out, that their teeth 
aire accordingly fitted to their food ; the rapacious to catching, 
holding, and tearing their prey ; the hcrbacious to gathering and 
fomminution of vegetables : and fuch as have no teeth, as birds, 

S 3 ihei^ 



97 S Of AMIMALS MOVTHS« 

feveral fpecies of animals ^. And laftl/^ 
temporary defeft of them \ is no lefs obfenrable 
in children^ and fuch young creatqres^ where 
there is no occafion for them ; but they woul4 
be rather an annoyance to the tender nipples and 
breafts* 

From the teethj^ the grand inftruments of 
maftication^ let us proceed to tl^e other mimfteri- 

A 

dieir billy craw, and gisard, are affifted with fionet, to fupply 
the defed of teeth. But the nioft confiderable example of thif 
kind if in fome families of the infe^-tribes, at the papiiio^ 
kindy &c. who have teeth, and are Toracioui, and Hire on ten« 
der yegeubles in their nyraphai or | caterpillar fiate, when they 
can only creep ^ but in their mature papilio ftate, they have nq 
teeth, but a probofcis, or trunk, to fuck up honey, &c. their 
parts for gathering food, as well as their food, bemg changed 
as foon as they have wings, to enable them to fly to it* 

s It is remarkable in the teeth of fiihes, that in (bme they 
are (harp, as alfo jointed, fo as to fail back, the better to catch 
and hold their prey, and to facilitate its pafiage into the ftor 
jnach : fo in others they are broad and flat, made to break the 
ihells of fnails and fliell-filh devoured by them. Thefe teeth 
or bitakers, are placed, in fome in the mouth ; in fome in the 
throat ; and in lebfters, &c. in the ftomach itfelf ; in the bot- 
tom of wbofe ftomachs are thnse of theft grinders, with peculiar 
mnfcles to move them. 

^ What is there in the world can l)e called an a& of provi- 
dence and defign, if this temporary dcfe6k of teeth be not fuch } 
that children, for inftance, fl&ould have none whiifl they are not 

able 
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ef parts« And here the parotid^ iublingualj 

and maxillary glands^ together widi thofeofthe 

cheeks and lips^ are confiderable i all lodged in 

die moft convenient places about the mouth and 

throaty to afFord that noble digeftive falival liquor^ 

to be mixed with the food in maftication^ and 

to moiften and lubricate the paflTage^ to give an 

teafy defcent to the food* The commodious form 

alio of the jaws deferves our notice i together 

with the ftrong articulation of the lowermoft 

and its motion. And laftly^ the curious formt 

the great ftrengthj the convenient lodgement 

and fituation of the feveral mufcles and tendons 

\^ all miniftering to this fo neceflary an zQ: of 

life^ as maftication is $ they are fuch contrivanceS| 

fuch works^ as plainly fe( forth the infinite 

workman's care andfkillt 

Next 

able to nfe theniy bnt to hurt themfelvpSi or the mother $ and that 
at the Yet J age when they can take in more fubflantial food, and 
live without the breaft, and begin to need teeth, for the fake of 
Ipeech ; that then, I fay, their teeth ihould begin to appear, and 
greduallj grow, at they n^ore and more ftand in x^eed of (hem. 

< It would be cndleft to particularize here, and therefore 
I ihall refer to the anatomifts ; among the re(l| particularly to 
Galen y for the fake of hit defcant upon this fub}e£^. For baring 
defcribed the great accuracy of the contrivance and make of 
ihefe partt^ he faith, < Haud fcio an homiaum fit fobrionim ad 

S ^ fortunam 
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Next to die mouth, the gullet prefenteth it-r 
felf ; in every creature weU-fized to the food it 
hath occafion to f.\allow ; in fomc but narrowr 
in others as large and extenfive ^ :. in all ex- 
ceedingly remarkable for the curious mechanifm 
of its . mufcles, and the artificial decuflation and 
pofition of their fibres K 

And 

f foitunam opificcm id revocare : alioqui quid tandem erat, quod 

* cum providentia atquc arte cfficiiur ? Omnino enim hoc ci cout 

* trarium eife debet, quod cafu ae forcuito tt,* Galen, de Ufu 
Fart. 1. I X. c. 7. i^bi plura. 

* * The bore of the gullet 1$ not in all creatures alike an^ 
« fwerable to the body or fiomach. As in the fox, which both 
f feeds on bones, and fwallows whole, or with little chewing i 

* and next in a dog, and other ofliTorous quadrupeds, 'tis ycrf 
f large, viz. to prerent a rontuiion therein. Next in a horfe 
< which though he feeds on grafs, yet fwallows much at once, 
5 and fo requires a more open paflage. But in a iheep, rabbit, 
f or ox, which bite fhort, and fwallow lefs at once, it's fmaller 
' And in a fquirrel, ftill lefTcr, both becaufe he eats fine, and to 
f keep him from difgorgiog his meat upon his defcending leaps. 

* And fo in rats and mice, whiclf often run along walls, with 
' their heads do\vn\vards.' Dr. Grew's Comp. An. of Stem, and 
Guts, chap, 5. 

« 

> Of this fee Dr. Willis's Fharm. Rat. Fart. x. fe6b. i . c. ^. 
Sieno alfo, and Fcycr. Mery. 1. 1. 
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And now we are arrived to the grand recep- 
tacle of the foodj the ftomach ; for the moll part 
as various as the food to be conveyed therein. 
And here I might defcribe the admirable me- 
chanifm of its tunics, mufclcs, glands, the 
nerves, arteries, and veins * j all manifefting 
the fuper-eminent contrivance and art of the 
infinite workman "* j they being all nicely 
adjuftcd to their refpeftive place, occafion, and 
fervice. I might ^Ifo infift upon that moft neceflary 
office of digcftion ; and here confider that won- 
derful faculty of the ftomachs of all creatures. 

The defcription thcfc gii'c of the mufcular part of the gullet 
the late ingenious and learned Dr. Drake faith is vcrycxa6l i^ 
ruminantSi but not in men. * In men, this coat (the fecond 

* of the gullet) confifts of two flefhy lamellae, like? two diftinft 

* mufclcs. The outward being compofed of ftrait longitudinal 

* fibres. The inner order of fibres is annular, without any 

f obfervable angles. -:-Thc ufe of this coat and thefe or(}crs of 
.' fibres, is to promote deglutition ; of which the longitudinal, 

* fliorten the cefophagus, and To make its Rapacity larger, to ad- 

* "mit of the matter to be fvvallovved. The annular, on the contra- 

* ry, contraft the capacity, and clofing behind the dcfccnding 

* aliment, piefs it downward's.* Drake's Anat. vol. 1. i. c. 9 

n» Sec Willis, ibid. Cowper's .Anat. tab, 35, and many 
other authors. 

" * Promptnarium autcm hoc, alimcntum univerfum cxcx- 
< piens, ceu divinum, non humanum fit opificium.' Galen d<: 
Uiu Fart. 1. 4. c. x. 

to 
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to diffolvc • aU the feveral forts of food J^ 
propiiated to iheir ipecies i even ibmetimes 
things of that confiftency as feem inlblubleP; 
cfpccially by fuch feemingly fimple. and weak men- 
ftmums^as we find in their ftpoiachs i buti fhall only 
give thefe flings a bare niention^ and take moi« 
particular notice of the fpecial provifion made 
in the particular fpecies of animals^ for the 
digeftion of that fpecisU food appointed them. 

And in the firft place it is obfervable^ 
thatj in eyery fpecie; of animals^ the ftrength 

and 



* < How great a comprehenfiott of the attnre of dimg 
^ k require^ to make a menftrattmi that ihoQld corrode aU faro 
^ of fltih coming into the flomaehi and yet not the ftom^h it* 
' felf, which it alfo Qeih I* Dft Gr^Ve Cormol; Sap. c. 4. 

» The food of the caftor heing ofteatimesy if not alwayia 
dry thiDgty and hard of digeftion, fuch ai the roots and bark 
€f treeiy it is a wonderful piofifion made in that creature's fto« 
mach, by the digeftive piice lodged in the curious little cells 
there. A dcfcriptien «if whofe admirable ftru^ure and order may 
be found in Blafius from Wepfer i concerning which he faith» 
* In quibus mucus reconditus, non fecos ac mel in &Tis-«-Nimi^ 
' mm quia Cafioris alimentum exfuccum et^ co^ difBcillimum 
< eft fapiendffimus et fumme admirandus in operibus rerum 
' conditor, D. OM. ipfi pulcherrima ifta et affiibre fa6U fini^hira 
^benignifSme profpezit ut nunquam deeflet fermentumy quod 
' ad fblYendum^ et ^onuoin^eiidum aliincntum durum et afpe* 

♦rum 
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and fize of their ftom^ch n 1$ canfofma^e tQ 
to their food. Such whofe food is more delicate 
tendeTj and nutritive:^ haye ^QmnioiUy this part 
^nner^weaHer and lefs }f}n)kj ; whereas fych whole 
aliment is lefs nutritlyei or wW? bodies inquire 
larger fupplies tq anfwer their bulk, their l^urs^ 

suKlwafteof ftrcngthaR4fpiriWj| ind^cmitis lai]ge 
and ftrong. 

Anodier very remarkable thing i|i this part 
is the number of ypQtricles in diverse creatures* 

la 

f rnmpar foret*' Vi^^ Blaf. Anat. Animal* 9. so» Coafet 
ftiam Ail. Erad. Lipf. Ann, 1614* p. 3(0. 

Moft of our modern anatomilb and phyficiant attribute di* 
geftion to a diiToIving roenibuum | but Dr. Drake takes it to be 
jtather &om fermentatiyey di^blving principles in the ^iment 
ftfelf, with the concurrence of the air and heat of the body; 
as in Dr. Papin's Digcftcr. Vi^^e Dr. Anat. rol. t. c. 14^ 

n * All camiyorous quadruped^ have the fmalleft rentriclet 

* fleih goiDg fartheft. Thof^ that feed on fri^ts, and roots, have 
f them of a middle iize. Yet the mole, becaufe it feeds unclean! j 
< hath a very great one. Sheep and oxen, which feed on grafs, 

* have the greateft. Yet the horfe (and for the fame reafon the 

* coney and hare) though graminivorous, yet comparatively have 

* but little ones. For that a horfe is made for labour, and both 
f this| and the bare^ for quick and continued motion i for which 

the 



^ 
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Ill many but one ; In fome two or more p. In 
fuch as make a fufficient comminution of tlie 
food in the mouth, one fuffices. But where teeth 
are wanting, and the food dry and hai'd, as in 
granivorous birds, there the defeft is abundantly 
fupplied by one thin membranaceous ventricle, 
to receive and robifleii the food, and another 
thick, ftrong, mufcular one, to grind and tear 
it •. But in fuch birds, and other creatures, 
fdiofe food is not grain, but flefli, fruits, infefts, 
or partly one, partly the other, there their ftomachs 



< the moCl eafy refpiretion, smd fo the freeft motion of the i'lM" 
*. phragm, is very requiAce $ which yet could not be, ihonld th* 

* ftomach lie big and cumberfome upon it, as in iheep and Qzen 

* it doth.' Grew, ibid. chap. < 

* The dromedary hath four (lomacha one whereof is pe- 
culiarly endowed with about twenty cavities, hke facks in all 
probability for the holding of water. Concerning which fee 
book ▼!• chap. 4. 

> 

» To affift in which office, they fwallow fmall angular 
tones, which are to be met with in the gizards of all granivorous 
birds ; but in the gizard of the iynx, or ^ry-neck, which was full 
only of ants, I found not one ftonc. ^o in that of the green 
wood-pecker, full of ants and tree* maggots, there were but few 
l^ones. 



arc 
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tUTC accordingly conformable to their food % firong** 
er or weaker, niembranaceous or mufcular. 

But as rettiarkable a thing as any in this part 
of animals, is the curious contrivance and fabric 
of the feveral ventricles of ruminating creatures. 
The very aft itfelf of rumination is an excellent 
provifion for the complete maftication of the food, 
at the refting, leifure times of tlie animal. But 
the apparatus for this fervice, of diverse ventricles 
for its various ufes and purpofes, together with 
their curious mechanifm^ deferves great aditiir* 
ation *• 

Having thus far purfued the food to the 
place* where, by its reduftion into chyle, it be- 
comes a proper aliment for the body ; I might 

■ ' Ia moft carnivorous birds, the third ventricle is roem- 
' braneous ; where the meat is coaco6led, as in a man : or foroe- 
' what tendinous, as in an owl 5 as if it were made indifferent- 

* ly for flefh, or other meat, as he could meet with either : or 
' moil thick and tendinous, called the giz ard -, wherein the meat 

* as on a mill, is ground to pieccst' Grew, ubifupra, c. 9. 

* It would be much too long a tafk to infift upon |it here at 
^t deferves, and therefore concerning the whole bufinefs of ru- 
mination, I ihall refer to J. Conr. Peyeri Merycolog. feu de Ru- 
minantibus et Uuminatione commentar. Where he lar^gely treat- 
cth of the feveral rumioatiag animals, of the pans minifiering to 
this a6l, and the great ufe and benefit thereof unto them. 

next 
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Mxt trace it throu^ the (everal nueanders of 
the gutSj the lafteals^ and & into the blood \ 
and afterwards into the very habit of the body: 
I mig^t alio take notice of the feparadon made 
in the inteftines^ of what is nutritive^ which ii 
received, and what is feculent, being ejeftcd, 
and the impregnations there from the pancreas 
and the gall i and after it hath been fbained 

through 

« 

. « There are too many particulan to be iafifted on» obferr- 
•ble in the paiTages of the chyle, from the guts to the left fub- 
daTian rein, where it enten into the blood i and therefore I 
ihall only, for a fample qf this admirable (economy, take no* 
tice of fome of the main and more general matters. And. 

r 

I. After the food is become chyle, and gotten into the guti» 
it is an excellent provifion made, not only for its paiTage through 
the guts, but alfo for its protrufion into the lad^eals, by the pe* 
riftaltic motion, and ralmlae connirentes of the guts. i. ^t is 
an admirable proviGon, that the mouths of the la^eals, and ia* 
deed the la6ieals primi generis themfelves, are ftnall and fine, 
not wider than the capillary arteries are, left by admitting par- 
deles of the nourilhment groflcr than the capillaries, dangerous 
obftruQions might be thereby produced. 3. After the reception 
of the aliment into the la£leals primi generis, it is a noble pro- 
Tifion for the advancement of its motion, that in the mcfeate- 
ric gliainds, it meets with fotee of the lymphae-du6ts, and re- 
ceives the impregnation of the lympha. And palling on from 
thence, it is no lefs an advantage. 4. That the la£tcals, and 
lymphsB-dufts meet in the receptaculum chyli, where the ali- 
ment meeting with more of the lympha, is made of a due coo- 
fiftence and temperament, for its farther advancement through 
. , the 
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through thole curious colanders^ the lafbeal veinsj 
I might alfo obferve its impregnations from the 
glands and lymphaedufbs ; and^ to name no more 
I might farther view the exquifite ftrudture 06 
the parts miniftering to all thefe delicate ofEces 
of nature ; particularly the artificial conformation 
of the inteftines might deferve a fpcclal enquiry, 
their tunics, glands, fibres traverfing one another 
*, and periftaltic motion in all creatures j and 
their cochleous paflage r to retard the motion 

of 

the thoracic dnf^, and fo into the left fubclaTian rein and blood* 
Lafliyy This thoracic du6k idelf is a part of great conCderation. 
For, as Mr. Cowper faith, ' If we confider in this du£l: its ftveral 
' divifions and inofculations, its numerous ralres looking from 

* below upwards, its advantageous (ituatioa between the great 
^ artery and vertebrae of the back» together with thedufts dif* 
' charging their reiuent lymphafrom the lungs, and other neigh« 
' bouring parts, we ihall find all conduce to demonftrate the ut« 

* moft art of nature ufed in furthering thefieep and perpendicu* 
' lar afcent of the chyle.* Anat. Introdu^* 

Thefe, although noble contrivances and works of God, 
are too many to be infified on, and therefore I (hall refer to the 
anatomifts, particularly. Dr. Willis Phannaceut, Dr. Cole ia 
Phil. Tranf. .N<> 125. and Mr. Cowper's elegant cuts in Anat* 
^^* 34* 3S* ^^ Append, fig. 399 40. 

y In the thomback, and fome other filhes, it is a very cu- 
rious provifioo, that is made to fupply the paucity and brevity of 
the guts ; by the perforation of their fingle gut, going out 
flrait along, but round like a pair of winding-ftairs, £o that 
their gut, which fcems to be but a few inches long, hath really 
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of the diyle, and to make amends for tht 
fliortnels of the inteftines. in fuch creatures who 
have but one gut ; together with many other ac- 
commodations of nature iii particular aiiimals 
that might be mentioned* But it fhall fufficc to 
have given only a general hint of thofe curious and 
admirable works of God. From whence it is 
abundantly manifeft, how little weight there is 
in the former atheiftical objeftion. Which will 
receive a further confutation from the 

VI. And laft thing relating to food, that I 
Ihall fpeak of, liamely, ^ the great fagactty of 
* all animals, in finding out and providing their 
food/ In man, perhaps, we may not find any thing 
very admirable or remarkable in this kind, by means 
of his reafon and underftanding, and his fupremacy 
over the inferior creatures ; which anfwereth all 
his occafions relating to this bufinefs : but then 
even here the Creator hath fhewed his ikill, in 
not over doing the matter ; in not providing man 
with an unneceflary apparatus, to efFedl over and 
over again what is feafible, by the reach of his 
underftanding, and the power of his authority* 

a 'bore of many inches. Butof thcfeand many other noble coH- 
ofitics and difcovcries in anatomy, the redder will, I hope have 
a better and larger account from the curious and ingenious Vt* 
Dowglas, who is labouring 4n thofc matters* 

But 
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But for the inferior creatures, who want rea- 
Ion, the power of that natural inftinft, that 
fagacity * which the Creator hath imprinted upon 
them, doth amply compenfate that defeft. And 
here we ihall find a glorious fcene of the divine 
wifdom, power, providence, an(j care, if we view 
the various inftindls of beads, great, and fmall, 
of birds, infefts, and reptiles*. For among 
every fpccies of them, we may find notable afts 
of fagacity, or inftinft, proportional to their oc- 
cafions for food. Even among thofe whofe food 
is near at hand, and eafily come at^ as grafk 
and herbs ; and confequently have no great need 
of art to difcover it : yet, that faculty of their 
accurate fmell and tafte, fo ready at every turn, 
to diftinguifli between what is falutary, and what 

per- 

* * Quibus beftiis erat is cibui, ut alius generis belliis yefce* 

* rentur, aut vires natura dedit, aut celeriutein : data eft qiiibuf- 

* dam etiam machinatio qaaedam, atque folenia, &c.' Cic. de 
Nat. Deor. i. 2. c. 4S. 

* Among reptiles that have a (Irange faculty to fhift for 
food, &c, may be reckoned eels, which although belonging to 
the waters^ can . creep on the land from pond to pond, &c^ 
Mr. Mofely of Mofciy, faw them creep ever the meadows, like 
fo many fnakes from ditch to ditch; which he thought, was 
not only for bettering their habitation, but aifo to catch fnails ia 
the grafs. Plot's Hiftory of StafTordfhire. c. 7. fed. 32.' 

Vol. L T And 
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pernicious ^ , doth juftly dcfcrve praifc. But for 
fuch animals, whofe food is not^fo eafily come 
at, a variety of wonderful inilin6ts may be met 
with, fufficient to entertain the moft curious ob* 
ferver. . Widi what entertaining power and artifice 
do fbmc creatures hunt % and purfue their ganne 

and 

And as earljr as the year 1115, the frod was (b reiy intenie 
that the eels were forced to leave the waters, and were frozen t» 
death in the meadows* Vide Hakewill's ApoL 1. 2. €• 7. (tSt, %• 

^ * Enumerare pofTutny ad paftum capeflendum conficien^ 
' dumqncy qus lit in figuris animantium et quam folers, fub- 

* tilifque defcriptio partiujUy quaroque admirabilis fabrica mem* 
t «brorum. Omnia enim quae into* inclufa funt, ita nata, atque ica 

* locata funtf Qt nihil eorum fupervacaneum fit, nihil ad vitam re- 
tinendam nen neceflarium. Dedit autem eadem natura belluis et 
(enfumi et appetitum, ut altero conatum haberent ad naturales 

* paftus capelTendos | altero fecernerent peftifera a falutaribus.' 
Cic. de Nat. Dcor. 1. 2. c. 37. See book. iv. c. 4. 

^ It would be endlefs to gi^« infiances of mj own and O' 
thers obferrations, of the prodigiout fagacity of diverse animals in 
hunting, particularly hounds, fetting-dogt, &c. ont therefore 
ihall fuffice) of Mr. Boyle's, viz. ' A perfon of quslity--to make 
4 a trial, whether a young blood hound* was well inftru6led,— 

* caufed one of his (ervants— to walk to a town four miles off, 
' and then to a market-town three miles from thence T he 
9 dog, without fceidg the man he was to purfue, followed him by 

* the fcent to the above-mentioned places, notwithlhinding the 

* multitude of market-people that went along in the fame wayt 
' and of travellers that had occafion to crofs it. And when the 
^ blood-hound came to the chief market town, he pafled through 

the 
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and prey ! And others watch and way-lay theirs * ! 
With what prodigious fagacity do others grope 
for it under ground, out of fight in moorifh 
placcfti in mud and dirt ^; and others dig and 

delve 

< thfc ilitetSi without taking notice of an^ of the people there, 
' aad left not oflF, till he had gone to the boufe, where the roan he 

* (ought rcfled himfelf, and, found him in an upper rooirii to the 

* wonder of thofe that followed him/ Boyle deter. Nat. of ££9. 
c. 4. 

* There arc many ftoriej told of the craft of the fox, to 
compafs his prey: of which Ol. Magnus hath many, fuch as 
feigning the barking of a dog, to catch prey near the houfes; 
feigning himfeif dead, to catch fuch animals as come to feed 
upon him ; laying his tail on a wafp-neft, and then rubbing it 
hard againft a treei and then eating the wafps fo killed : ridding 
himfeif of fleas, by gradually going into the water, with a lock 
of wool in his mouth, and fo driving the fleas* up into it, and 
then leaving it in the water : by catching crab-flfh with his tail, 
which, he faith, he himfeif was an eye-witnefs of : ' Vidi et ego 

* in Scopulis Norvegi» vulpem, inter rupes immifTa cauda in a« 
' quas, plures educere cancros, demum devorare.' OI. Mag. 
Hift, 1. iS. c. 39, 40. 

But Pliny's fabulous ftory of the hyaina out does thcfe rela« 
tions of the fox. < Sermonem humanum inter paftorum ftabula 
< alTimulare, nomenque alicujus addifcere, quem evocaium foras 
' iaceret. Item vomicionem hominis imitari ad foUicitandos canes 

* quos invadat.' Plin. Nat. Hid. .1. 8, c. 30. 

• This do ducks, woodcocks, and many other fowls, which • 
feck their food in dirty, moorifli places. For which fcrvicc they 

T z ^^^^ 
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delve for it, both above *, and under the fuiface 
of the drier lands 8 ? And how curious and well- 
defigned a provifion is it of particular large i^rves 
in fuch creatures, adapted to that efpecial far- 
vice ! 

What an admirable faculty is that of many 
animals to difcover their prey at vaft diftanccs . 
fome by their finell fome miles off ^ : and fome 

by 

have very remarkable nerves reaching to the end of thor bills. 

Of which fee book vii. chap, t, 

« 
' Swine, and other aoinials that dig, have their nofet made 

more tendinous, callous, and ftrong for this fervice» than others 
that do not dig. They are alfo edged with a proper, tough bor- 
der, for penetrating and lifting up tlie earth; and their noftrils 
are placed well, and their fmell is very accurate, to difcover 
whatfoever they purfue by digging. 

* The mole, as its habitation is difierent from that of o- 
ther animals, fo hath its organs in every refpedl curioufly adapt'* 
td to that way of life ; particularly its nofe made iharp, aad 
flender, but withal tendinous and ftrong, &c.. But what is very 
remarkable, it hath fuch nerves reaching to the end* of its nofe 
and lips, as ducks, &c. Which pair of nerves I obfcrrcd 
to be much larger in this animal than any other nerves pro* 
ceediog out of its brain. 

* Predacious creatures, as wolfs, foxes, &c. will difcorer 
prey at great diftances ; fo will dogs and ravens difcover carrion 
a great way off* by their fmell. And if, as the fuperftitious ima- 
gine, the latter flying over and haunting houfcs be a fign of 

death 
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by their fliarp and piercing fight, aloft in the air, 
or at other great diftanccs ' ! An inftance of the 
latter of which God himfelf giveth, (Job xxxix. 
ay, 28, 29.) indie inftinft of the eagle : ' Doth 
' the eagle mount up at thy command, and mal^e 

* her neft on high? She dwelleth and abideth, 

* on the rock, upon the crag of the rock 

* and the ftrong place ^, From thence fhc 

feeketh 

I 

deatb^ if is no doubt from fome cadaverous fmell thofe ravens 
difcover in the air by their accurate fmell, which is emitted 
fipm thofe difeafed bodies, which have in them the principles of 
a fpeedy de|tth« 

I' Thus hawks and kites on land, and gulls, and othec 
birds, that prey upon the waters, can, at a great height in the 
air, fee mice, little birds and infe£ts on the earth, and fmall 
fi/hes, (hrimps, &c. in the waters, which they will dart down 
upon, and take, 

^ Mr. Ray gives a good account of the nidification of the 
chfyfxtos, Cauda annulo albo cin6^a. * Hujus ni^lus anno x668. 

* in'fylvofis prope Derwenti^m, &c. ii^ventus eft e bacillis feu 
' virgis ligneis grandioribus coropofitus quorum altera extrcmi- 
^ tas rupis cujufdam eminentix altera duabas bctulis inniteba- 

' tur, — erat nidus ^uadratus, duas ulnas latus, Ineopullus uni« 

^ cus, adjacentibus cadaverib^s unius agni, unius leporis, et crium 

* grygallcrum puliorpm.' Syoopf. Method. Avium, p. 6. And 
not only lambs, hares, aiid grygalli, but Sir Robert Sibbald tells 
us, they will feize kids and fawns j yea, and children ' too : of 
which he hath this (lory of an eagle in one of the Orcades 
iflands : * Qux infantulum unius anni pannis involutum arripuit 
^ (quern mater teflellas uftibiles pro igne allatura momento tem- 
^ porii jcpofuerat in loco Houton-head d\Cto) eumque dcporta/fe 

T 3 per 
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^ feeketh her prey, and her eyes, behold afar oflF/ 
What a commodious provifion hadi the contriver 
of nature made for animals, that are nece{ritate4 
to climb for their food ; not only in the ftm6ture 
of their legs and feet, and in the ftrength of their 
tendons and mufclbs, ading Iq that particular 
office ^ i but alfo in the peculiar ftru6hire of the 
principal parts, afting in the acqueft of their 
food "* ! What a provifion alfo is that in nodurnal 

birds 

< per 4 milliaria pafTuum ad Hoiam ; qua re ez matris ejulatibus 

* cognita, quatuor viri illuc in navicula profe£li funt, et fcicn* 

* tes ubi nidus eilct, infantulum illxfum et inca6lum deprehen- 
« derunt.' Prod. Nat. HiA. Scot. 1. 3. part. 2. p. 14. 

> See 'in book vii. chap. 1. the chara£teriftics of tbewood- 
pecker-kind. 

» * The contrivance of the legs, feet, and nails [of the 
' opolTum] feems very advantageous to this animal in climbiog 
f trees, which it doih very nimbly, for preying upon birds. 
But that which is molt fmgular in this animal, i% the (lru6lure 
of its tail, to enable it tp hang on boughs. * The fpines, or 
hooks ■ in the middle of the under fide of the vertebrae of the 
tail, are a wonderful piece of natute's mechanifm. The firft 
three vertebrae had none of thefe fpines, but in all the reft 
they were to be obferved. T hey were placed Jull at the articu- 
lation of each joint, and in the middle from the fides.-^— For the 
performing this office [of hanging by the tail] nothing, I think 
could be more advantageouily contrived. For when the tail is 
twirled or wound about a Hick, this hook of the fpinae eafily 
fuflaias the weight, and there is but little labour of the muf- 

cles 
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birds and beafts^ in the peculiar ftrufture of their 
eye, (and we may perhaps add the accuracy 
of their fmcU too) whereby they are enabled to 
difcover their food in the dark ! But among all 
the inftances we have of natural inftinft,- thofe in- 
ftinfts, and efpecial provifions, made to fupply 
the neceffities of helplefs animals, do, in a par- 
ticular manner, demonftrate the great Creator's 
care. Of which I Ihall give two inftances. 

!• The provifion made for young creatures. 
That iTogyii that natural afFeftion, fo connatural 
to all, or moft creatures towards their young ", 

what 

* clei requlredi only enough for bowing or crooking the tail.* 
This, and more to the fame purpofe, fee in Dr. Tyfon's Ana- 
tomy of the Opoffum, in Phil. Tranf. N** 239. 

■ * Quid dicam quantus amor beniArum fit in educanuis cuf* 

* todiendifqae iis^ quas procreaverint ufquc ad eum finem, dum 

< poffint feipias defendere !' And having inflanced in fome ani- 
mals, where this care is not neceifary, and accordingly is not em-» 
ployed, he goes on, * Jam gallinse, avefque reliquar, ct quietnm 

* requirunt ad pariendum locum, et cubiiia fibi, nidofque con- 

* ftruunt, eofque quam poifunt mollillime fubflernunr, ut quam 

* faciliime ova ferventur. £x quibus pullos cum exciufcrint, ita 

< tuentur, ut et pennis foveant, oe frigort laedantur, et fi e(l ca- 

* lor a fole fe opponent.* Cic. de Nat. Deor. 1, 2. c 51, 52. 

To this natural care of parent animals to their young, we 
inay add the returns made by the young of fome towards the 

T 4 old 
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what an admirable noble principle is it, implaatf* 
cd in them by the wife Creator ! By. means of 
which, with what alacrity do they tranfafl: their 
parental miniftry ! With whatcare do they nurfc up 
their young ; think no pains too great to be taken 
for them, no dangers ^ too great to be ventured 

old ones. Pliny faith of rats, ^ Genitoret faos fefTos fene^ai alunt 

* infigoi piecatc' Nat^ Hift. 1. 8. c. 57. So cranes, he {uth, 

* Genitricum feneflam invicem educant.' Libr 18. c 23. 

This St. Ambrofe takes notice of in his Hexameron, and OI. 
Magnus, after him, * Depofiti patris artus^ per longatvam fer 
< ne£lutem plumis oudatos circumfians foboles pennis propriis fo- 
f vety-^-^cpIlatitio cibo pafcit, quando etiam ipfa naturar. reparat 
f difpendik, ut hinc inde fenem fublevantes, fulcro alarum fuarum 

* ad Tolandum exercent, et in priflinos ufus defueta membra 

* reducant.' For which reafon this bird is denominated Pia. 
Vide 01. Mag. Hift. 1. 19. c. 14. 

Hereto may be added alfo the conjugal Zropyn of the little 
^reen Ethiopian • parrot^ which Mr. Ray defcribes from Cluihis. 
*■ Foemellae (enefcentes, quod valde notabile, vtx edere volebanr, 

* niti cibum jam a mare carptum, et aliquandiu in prolobo re- 
' tentum, et quafi co£lum roftro fuo exciperent, ut columbarum 

* pulii a matre ali folent.' Synopf. Meth. Av. p 3 z. / 

^ The moft timid animals, that at other times abfcond, or 
haftily fly from the face of man, dogs, &c. will, for the fake 
of their youpg, expofe themfelves. Thus among fowls, hens 
will ailault, inftead of fly from fuch as meddle with their brood. 
So partridges, before their young can fly, will drop frequently 
down, firft at lefler, and then at greater diflanccs, to dodge and 
draw ofi" dogs from purfuing (heir young. 

upon 
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upon for their guard and feairity ! How careful-^ 
ly will diey lead them about in places of fafety, 
carry tnem into places of retreat and fecurity ; yea 
Jbme of them admit them into their own bowels 
P ! How will '^they carefs them with their affeci- 
ponate n(^tes, lull, ^and quiet them with their ten^ 
der parptal voice, put food intq their mouthy 
fuckle them, them, cheriih and keep them wann, 
teach them to pick, and eat, and gadier food 
for themfelves, and, in a i^ord, perform the whol^ 
part of fo many nurfes, deputed by the fovereiga 
Inord and prefervcr of the world, to help fuch 
young and fhiftlefs creatures, till they are come to 
fhat maturity, as to be able fo fhift for the^pr 
felyes ! 

And as for other animals (particularly infefts, 
whofe fire is pardy the fun, and whofe numerous 
offspring would be too great for their parent- 

f The opoifum hath a curious bag on purpofe for the fti- 
curing and carrying about her young. There are belonging to 
this bag two bones, not to be met with in any other fkeleton, 
and four pair of mufcles ; and fome fay the teats lie therein 
^fo. Dr. Tyfon. Anat. of the OpoiT. in Phil. Tranf. N' 239. 
where he alfo, from Oppian, mentions the dog-fiih, that upon 
any dorm or danger, receives the young ones into her bellyt 
which come out aj;ain when the fright is over. So alfo the fqua- 
tina and glaucus, the fame author faith, have the fame care for 
their young, but receive them into different receptacles. 

animals 
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animals care and provifion) thefe are fo generated 
as to need none of their care, by reafon they arrive 
immediately to their *h>»xJ«, their peifeft, adult 
ftate, and are able to (hift for themielves. Buc 
yet, thus far their parental inftind (equivalent tx> 
the TTiofl: rational care and forefight doth extend^ 
that the old ones do not wildly drop their eggs 
and fperm any where, at all adventures, but fb 
cautioufly repofit it in fuch commodious places 
(fome in the waters, fome on flelh, Ibmc on 
plants, proper and agreeable to their fpecies q 5 
and fome fhut up agreeable food in their nefts^ 
partly for incubation, partly for food ', that their 
young, in their aurelia or nympha ftate, may 
find fufHcient and agreeable food to bring thcnri 
vp, till they arrive to their maturity. 

Thus far the parental inftinft and care. 

Next we may obferve no lefs in the young 
themfelves, elpecially inthofe of the irrational ani- 
mals. Forafinuch^ as the parent-animal is not 
able to bear them about, to clothe them, and to 
dandle them, as man doth ; how admirably hath 



} See book viii. diap. 6. 
I Sec chap. 13. 
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the Creator contrived their ftate, that thofe poop 
young creatures can foon walk about, and with 
die little helps of their dam, Ihift for, and hdp 
themfelves ! how naturally do they hunt for their 
teat, fuck, pick % and take in their proper 
food ! 

■ 

But for the young of man, their parents reafon 
joined with natural afFeftion, being fufficicnt to 
help to nurfe, to feed, and to clothe them; there- 
fore they are born helplefs, and are more abfolute^? 
ly, than other creatures, caft upon their parents 
care ^ A mani/eft aft and dcfignation of the 
divine providence ! ^ 

.* There is manifeilly a fuperintending providence in this 
cafe, that fome animals are able to fuck as foon as ever thej 
are born, and that they will naturally hunt for the teat before 
they are quite got out of the fecundines, and parted from the 
navel -ft riDg, as I have feen. But for chickens, and other young 
birds, they not being able immediately to pick till they are firong- 
cr, have a notable provifion made for fuch a time, *by a part of 
the yolk of the egg being inclofed In their belly, a little before 
iheir exclu(ion or hatching, which ferves for their nouri&ment, 
till they are grown ftrong enough to pick up meat. Vide book 
vii* chap. 4. 

^ ' Qui [infantes] de ope noftra ac de divina mifericordia plus 

* merentur, qui in primo flatim nativitatis fuae ortu plorantes as 

* flentes, nil aliud faciunt quam d^precantur,* Cypr. £p. ad Fid. 

a. The 
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2. The other inftance I promifcd, is thcprovifi- 
on made for the prefervation of fuch animals as 
arc fometimes deftitute of food^ or in danger of 
being fo. The winter is a verjr inconvenient, im- 
proper feafon, to afford either food or exercife to 
infcfts, and many other animals* When the 
flowery fields are divefted of their gaiety ; when 
the fertile trees and plants are dripped of their 
fruits, and tlie air, inflead of being warmed 
with the cherifhing beams of the iun^ is chil^ 
led with rigid froft; what would j become of 
fuch animals as are impatient of cold ! what 
food could be found by fuch as are fubiifted by 
the fummer-fniits ? But to obviate all this evil, 
to (lave off the deftruftion and extirpation of diverse 
fpecies of animals, the infinitely wife prefcrver of 
the world hath as wifely ordered the matter ; tha? 
in the firft place, fuch as are impatient of cold, 
fhould have fuch a fpecial ftrufture of their body, 
particularly of their hearts, and circulation of 
their blood '', as during that feafon, not to fufKjr 
any waftci of their body, and confecjuently not to 

'^ I might mention here fome of the fpecies of birds, the 
whole xribe almofl of infpAt, and fome among other tribes, that 
are able to fubfift for many months without food, and fome 
ivtthout refpiration too, or very little : but it may fuilice to in- 
ftance only in the land tortoife i of the ftrufture of whofe heau 
and lungs^ fee book vi. chap. 5. 

need 
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need any recruits j but that they fhould be able to 
live in a kind of fleepy, middle ftate, in their 
places of fafe retreat, until the warm fun revives 
both them and their food together. 

The next provifion is for fuch as can bear the 
cold, but would want food then; and that is in 
fome by a long patience of hunger \ in others by 
their notable inftind in laying up food before- 

* ' Inediam diutflime tolerat lupus, ut et alia omnia car« 
* nivora, licet voraciflima^ magna utique naturae providentia i 
< quoniam cfca non femper in prompta eft.' Rap's Syn. Q^r* 

f' 174- 

To the long abflioence mentioned of brute animals, I hope 
the reader will excufe me, if I add one or two inftances of ex- 
traordinary abftinence among mankind. One Martha Taylor 
born in Derby (hire, by a blow on the back fell into fuch a pro* 
ilration of appetite, that fhe took little fuflenance, but fome 
drops with a feather, from Chriilmas 1667, for thirteen months 
and (lept but little too all the time. See Dr. Thompfon's ac-> 
count thereof, in Ephem. Germ. T* 3. obf. 175. 

To this we may add the cafe of S. Chilton, of Tinfbury, 
near Bath, who, in the years 1693, 1696, and 97, ilept divers 
weeks together. And although he would fometimes, in a very 
odd njanner, take Jfuflenance, yet would lie a long time without 
any, or with very little, and ail without any cbnfiderable deo^y. 
See Phil. Tranf. N« 304. 

hand 
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hand againft the approaching winter. Of this 
many entertaining examples may be given } parti- 
cularly we may, at the proper fcafon, obferve 
not only the little treafures and holes well-ftockcd 
with timely provifions, but large fields ^ here and 

there 

y They are admirable inftln^ls which the Sieur de Beauplau 
Klates of his own knowledge of the little animals- called bo« 
iiaques in Ukraine < They make burroughs like rabbks, and in 

* O6bober ihut themfelves up, and do not come out again till 

* April. They fpend all the winter under ground, eating what 
' they lafd up in fummer.— Thofe that are laiy among them 

* they lay on their backs, then lay at great handful of dry her- 

* bage upon their bodies &c. then others drag thofe drones to 
' the mouths of their burroughs, and fo thofe creatures ferve in* 

* (lead of barrows, &c. I have often fcen then prafiife this^ 
' and have had the curiofity to obferve them whole daystoge* 

* ther.— Their holes are parted like chambers j lome ferve for 

* ftore-houfes, others for burying-places, &c: Their gorern- 

* mem is nothing inferior to that of bees, &c. They never 

* go abroad without pofiing a centincl upon fome high ground, 

* to give notice to the others whilft they are feeding. As foon as 

* the cencinel fees any body, it (lands upon its tiind-legs and 

* whiilles.' Beau plan's Defcription of Ukrame^ in vol. I. of 
the coIle£Uon of voyages, &c. 

A like inifaince of the northern galli fylveftres fee in chap. 

JL9 for the fcriptural Inibnce of the ant^ fee hereafter book 
Tiii. chap. 5. 

I. have in autumn, not without pleafure obfervcd, not only 
the great fagacity and diligence of fwine, in hunting out the flores 

of 
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• 

there throughhout befprcad with confiderable num- 
bers of the fruits of the neighbouring trres, laid 
carefully up in the earth, and covered fafe, by the 
provident little animals inhabiting thereabouts* 
And not without plcafure ; have I feen and ad- 
mired the fagacity of other animals, hunting out 
thole fubterraneous fruits, and pillaging the trear* 
fures of thole little provident creatures. 

And now, from this bare tranfient view of this 
branch of the great Creator's providence and go- 
vernment, relating to the food of his creatures, 
we can conclude no lefs, than that fince this grand 
affair hath fuch manifeft ftrokes of admirable and 
wife management, that ipince this is demonftrated 
throughout. all ages and placres, that therefore it 
is God's handy-work. For, how is it poffible 
that fo vaft a world of animals fhould be fup- 
ported, fuch a great variety equally ^and well 

of the field mice ; but the wonclerful precaution alfo of thofe 
little animaisy in bidiog their food before-hand againft winter. 
Id the time of acorns falling, I have, by means of the hogs, dif- 
corered, that the mice had, all over the neighbouring fields, trea- 
fured up (ingle asoms in little holes they had fcratched, and ia 
which they had carefully covered up the acorns. Thefe the hogs 
would, day after day, hunt out by their fmell. 

3 f"P- 
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■ 

fupplicd with proper food, in every place fit 
for habitation, without an cfpecial fupcrintenden* 
cy and" management, equal to, at leaft, that of 
the moft prudent fteward and houfholder ! How 
.fliould the creatures be able to find out their 
food when laid up in fecret places ? And how 
ihould they be able to gather even a great deal 
of the common food, and at laft to macerate 
and digeft it, without peculiar organs ada{5ted 
to the fervice ? And what lefs than an infinitely 
wife God could form fuch a fet of curious or* 
gans, as we find every fpecies endowed with 
for this very ufe ? Organs fo artificially made, 
fo exquifitely fitted up, that the more ftriftly 
we furvey them, the more accurately we view 
them, even the meaneftof them with our beft 
glafles, the lefs fault we find in them, and the 
more we admire them ; whereas the beft polifli^ 
ed, and moft exquifite works, made by hu- 
man art, appear through our glaffes, as rude 
and bungling, deformed and monftrous ; and 
yet 'we admire them, and call them works of 
art and reafon. And laftly, what lefs than ra- 
tional and wife, could endow irrational animals 
with various inftinfts, equivalent in their fpccial 
way, to reafon itfelf ? Infomuch that fomc from 
thence have abfolutely concluded that thofe 

creatures had feme glimmerings of reafon. But 

• 
It 
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it is manifeftly inftind, not reafon they aft by, 
becaufe we find no varying, but chat every fpe- 
cics doth naturally pnrfue at all times the fame 
methods and way without any tutorage or learn- 
ing : whereas reafon without inftruftion, would 
often vary, and do that by many methods, 
which inftin£t doth by one alone. But of this 
more hereafter. 
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CHAP. XII. 



OF TH£ CLOtHtKG OF ANIMALS. 



HAVING, in the foregoing chapter^ fomc* 
what largely taken a view of the infinite 
Creator's wifdom and goodnefs towards his crea- 
tures, in ordering their food, I fhall be more 
brief in this chapter in my view of their clothe 
ing * ; another neceffary appendage of life, and 
in which we have plain tokens of the Creator's 
art manifefted in thefe two particulars ; the 
fuitablenefs of animals clothing to their place 
and occafions; and the garniture and beauty 
thereof. 

I. The clothing of animals is fuited to their 
place of abode, and occafions there : a manifeft 

■ Conceming the clothing of animals, Ariftode obfenret, 
' That fuch animals have hair as go on feet, and are rivipaious ; 
^ and that fuch are covered with a Ihelly as go on feet, and are 
* oviparoui.' Hift. Aninu 1. 3 c« lo. 

aft 
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aft of defign and fkill. For^ if there was a pofli- 
ability, that animals could have been accoutred 
any other way^than byGod that made them it muft 
needs have come to pafs that their clothing would 
have been at all adventures, or all made the fame 
mode and way, or fbmc of it, at leaft, inconveni- 
ent and unfuitablCi But, on the contrary, we 
find all is curious and complete,nothing too much, 
nothing too little^ nothing bungling, nothing but 
what will bear the fcrutiny of the moft exquifite 
artift ; yea^ and fo far out-do his befl fkill, that 
his molt exquiiite imitations, even of the mean- 
cfl hair> feather, fcale, or ihell, will be found 
Only as fo mafty ugly ill-made blunders and 
botches^ when ftridlly brought to the tefl of 
good glafTes. But we ihall find an ekample 
remarkable enough in the prefent cafe, if we 
only compare the beft of clothing which man 
makes for himfelf, with that given by the Creator 
for the covering of the irrational creatures, of 
which it may be faid, as our Saviour doth of 
the flowers of the field. Mat* vi. 29^ * That 
£ven Solomon in all his glory, was not arrayed 
like one of thefe.* 

But let us come to particulars, and confider the 
fuitablenefs of the different method the Creator 
hath taken in the clothing of man, and of the irra- 

U % tional 
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tional animals* This Pliny ^ pathetically la^ 
ments^ and fays^ ^ It is bard to judge^ whether 
^ nature hath been a kinder pdrent, or more 

* cruel ftep-mother to man. For, fays, he, of 

* all creatures he alone is covered with others 

* riches; whereas nature hath given various 

* clothing to other animals, fliells, hides, prick-' 

* les, ihag bridles, hair, down, quills fcales, 
' fleeces ; and trees ihe hath fenced with a 
' bark or two againft the injuries of cold and 
^ beat. Only poor naked man, fays he, is in 

^ * Cujut [hominii] caulk videtur cunCbi slia geanifle nam-* 
' ra, magna et &va mercede contra tanca fua muncra : uc noa 

* fit fatit kftiinare, pareni melior bomiDiy an triftior noverca 

* ftierit. Ante omnia unum animantium cun6(orum alienit veUt 

* opibuf : caecerif varia tegumtnta tribuity teftas cortices, coria« 
< fpinasy villoty fctat, ptlos, plumam, pennas, fquamat, ▼ellcra. 

* "f runcos etiam arborcfque cortice, iDterdixm gemino, a frigori- 
' buSy et calore cutata eft. Mominem taotum nudum, et in nu« 

* da humO| natali die abjicit ad vagitus ftatim et ploratum, nul- 

* luroque tot «nimalium aliud ad lacrymas, et bat protinus rita 

* principio.' Plin. Nat. Hi ft. 1. 7. Proem. 

% 
• 

Let Seneca anfwer tbit complaint of Pliny, altbongb perhaps 
wbat he faith might be more properly noted in another place : 

* Quifquii es iniquut zftimator fbrtit humanx, cogita quanta no-* 

* bis tribuerit parens nofter, quanto valentiora animalia fub jugura 

* miferrimus, quanto vclociora aftequamur, quaro nihil fit mortale 

* non fub i£lu noftro pofitum* Tot rirtutes accepimus, tot anes 

* animum denique cui nihil non eodem quo intendit momemo- 

* pervium eft| (ideribus velodorem/ &c. Sen. d^ Ben. i. 2. 19. 

C * the 
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* the dav of his birth caft into the wide world, 

* to immediate crying and fqualling : and none 

* of all creatures beiides, fo foon to tears in the 
*«very, beginning of their life/ 

But here we have a manifeft demonftration 
of the care and wifdom of God towards his 
creatures ; that fuch Ihould come into the world 
with their bodies ready furnifhed and accommo* 
dated, who had neither reafon nor forecaft to con-^ 
trive, nor parts adapted to the artifices and work* 
manfhip of clothing ; but for man, he being 
endowed with the tranfcending faculty of rea- 
fon, and thereby made able to help himftlf, 
by having thoughts to contrive, and withal 
]>and$ to ^ffed, and fufHcient materials ^ af* 

forded 

* * Mirantur plurimi quomoAo tute, et Tave Tiyant homi« 
f oes in horrendit frigoribut plagae fcpcentrioDalM ; hancque le* 
' vem quaeftioncm ultra 30 annot audipram in Italia* pneTcniin 
^ a^ ^cbibpibus, et Indit, quibui oneroraa ▼idecor Tcftuui fub 

* 29Da tornda.A— -Qjnbus refpoDdctur^— -gaud^ Indus mufliplici 
' plumanini gcnarti ipagii forian pro tegumcato, quam necefii- 

* tate : rurfus Scyth^ villofo veftitu.*— lu fub polo ar^Hco ad* 

< verfus afperrimat hyen)e«*^^pportupa itmcdia faciliter admi* 
' niftrat [natura,] ligna Tideliieet in mafima copia, ct leviffimo 

< pretioy et demum pelles di\rerfori^XQ^ aairaalium tarn fylTeftrium 
^ quam domefticorum/ Th^n he gives a catalogue oftbem^and 
laith, * Quorum omninm ezperti pcUiEces ita ingeniofe nore* 

* runt mixturai componerei uc pulcherrimum decorem oAendat 

V 3 ▼«ri* 
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forded him from the Ikins and fleeces of animals 
an4 frpm various trcej and plants : man, I fay, 

baying 



' rarictaty et callidiffimum fbmentum a<ljun£la mollities.' OL 
^ag. Qift. 1. 6. c. 10. 

To this guard againft the cold, namely, of fire and clothing, 
I hope the reader will excufe me, if I take this opportunity qf 
addiDg feme other ^c^fenfatives, nature, or rather the great au* 
thor of nature, hath aflfordcd thefe northern regions : fuch are 
their high mountains, abounding, as Ol. Magnus faith, through 
all parts : alfo their numerous woods, which, befides their fire, 
do, with the mountains^ ferve as excelltot fcreens againfl thp 
cold piercing air, and winds. Their prodigious quantities of 
minerals, and metals, alfo afford hear, and warm vapours. 
* Minerae feptentrionalinm region um fati^ mult«, magnae, diver- 
< iae, et opulentx funt,' fai^h the fame curious, and, for his 
time, learned archbiihop, U 6. c. i, and in other places. Att4 
for the warmth they afford, the voicanos of thofe parts are an 
evidence ; as are alfo their terrible thunder and lightning, which 
are obferved to be the mod fevere and mifchievous in their me* 
tailine mountains, in which large herds of cattle are fometimes< 
^eftroyed i the rocks fo rent and (battered, that new veins of 
filver are thereby difcovered ; and a troublaibme kind of quinfy 
is produced in their throats, by the flench, and poifonous na» 
ture of the fulphureoua vapours, which, they diffolve, by drink* 
ing warm beer and butter together, as Olaus tells us in th« 
fame book, chap. ii. 

To all which defenfatives I (hall in the laft place add, the 
warm vapours of their lakct, (f<Ane of which are prodigioully 
large, of 130 Italian miles in length, and not much lefs in 
breadth ;) alfo of their rivers, efpecially the vapours which arife 
from the fca. Of which guard againll fevere cold, we have lately 

had 
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Jbaving all this provifion made for hitHy there- 
fore the Creator hath wifely made him naked, 
and left him to ihift for himfelf^ being fo well 
able to help bimfelf* 

And a notable ad this is of the wifdom of God 
not only as the mere fetting forth his care and 
l^indnefs to them that mod needed his help, 
the helplefs irrational^ animals, and in his not 
over doing his- work \ but alfo as it is moft 

bad a convincing proof in the great froft, in 1708, wherein, when 
England, Germany, France, Denmark, yea, the more foutherly 
regions of Italy, Switzerland, and other parts, fufiered feTerely, 
Scotland and Ireland felt very little of it, hardly more then in 
other winters \ of the paniculars of which, having given an ac- 
count in the Phil. Tranf. N^ 324. I ihall thither refer the read- 
er. But, it feems, this is what doth ordinarily befal thofe nor- ^ 
them parts; particularly the iflands of Orkney, of which the 
le9rQe4 Dr. Wallace give; this account : ' Here the winters are . 
' generally more fuhje6l: to rain than foow \ nor doth the froft 
' and fnow continue ib long here as in other parts of Scotland ; - 
*■ but the wind in the rneev time will often blow very boiflerottfty } 
' and it rains fometimes, not by drops, but by fpouts of water, 

< as if wfiol^ clouds fell down at once. In the year 1680, in the 
' month Qf June> &fter great thunder, there f^ll flakes of ice 

< near a foot thick.' Wall. Account of Orkney, chap. i. p. 4^ 
From which laft paflage I obferve, that although in thofe p^rts, 
the atmofpher^ near the earth be warm, it is exceffively cold a- 
bove, fo as to freeze fome of thofe fpouts of water in their de* 
fcent, into fuch great, and almoft incredible, malTes of hail. And 
whence can this warmth proceed, but from the earth, or fea, 
emitting heat fufficicnt to (lave off the cold above \ Conful^ 
bi^k ii. chap. 5. 

U 4 ^gree^ 
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agrceabte to the nature and ftate of man \ both 
on natural and political accounts. That a7aii 
fhould clothe himfelf, is moft agreeable to his 
nature, pa^^icula^ly, among other things, as be- 
ing moft falutary, and moft fuitable to his af- 
fairs. For, by this means, man can adapt his 
clothing to all feafons, to all climates, to this, 
or to any bufin<*fs. He can hereby keep him- 
felf fweet and clean, fence off many injuries ; 
but above all, by this method of clothing, with 
the natural texture of his ikin adapted to it^ it 
is that the grand means of healthy namely, in* 
feniible perfpiration *. is performed, at kaft 

greatly 

* ' Sknt enim fi inDita fibi [i. e. homini] aliqin haberet 
' anna, tlla ei folafemper adefleDi, itaet fi ancm aJiqQam na- 

* tura fortitut eflent, reltquas fane non haberet. Qh^* ^^^ c' 
' meliut erat omnibus armis omnibufque artibut uti, neutfum ccvt 
< rum a natora ipfi propterea datum e(t' Gai. de ufa Part. 1. 

* I. c. 4. 

' Concerning infenfible perfpiration, San6^orii}s obfenresy 
that it much exceeds all tbe fenfible put together. De Scat. 
Med. A ph. 4. That as much is evacuated by infcDftble perfpi- 
ratit'n in one day, as is by ftool in fourteen days : particularfy, 
that, in a night's time, about fixteen ounces is commonly fenc 
out by urine, four ounces by flool ; but above foixy ounces 
by infenfible perfpiration. Aphor. 59, 60. That if a man eatt 
and drinks eight pounds in a day, 6ve pounds of it is fpent in 
iofenfiblc perfpiration. Se& i Apb. 6. And as to the times, 

lie 
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greatly promoted without which an humaii 
body would be foon over^run with difeafes. 

In the next place, there are good political 
reafof^s for man's clothing bimfelf; inafmuch 
as his induftry is hereby employed in the ex* 
ercifes of hi§ art and ingepuity ; his diligence 
and care are exefted ip keeping himfelf fweet, 
cleanly^ aqd neat ; many callings and ways of 
life arife from jthence^ and, to name no more, 
the ranks and degree? of men are hereby, in 
fome meafure, renderjed vifible to others, in tho 
ieveral nations of the earth* 

Thus it is maoifeftly beft for man, that he 
ihould clothe himfelf. 

But for the poor ibiftlefs irrationals, it is a 
prodigious aA of the great Creator's indulgence 
that they are all ready furniflied with fuch 
clothing^ as is proper to their plac'e and bufi- 

he faithy * Ab aflumpto cibo 5 horit ^ circiter perrpirabilit^ 
' cxhalare folet ; 5a ad 12am 3 f^ circiter^ a 11a a4 i6afii Ti« 
fdibram.' Aph. 56' 

AdcI at to the wonderful beoefitt of infcDfible pcrfpiratioD, 
they are abundantly demonftrated by the fame learned perfon, 
ubi fupra; asalfo by Borelli in hU fecond part, dc Mor. Animal, 
prop. 16S. who faith, * Ncceflaria eft inlcaiibilis traofpiratio, 
* uc Tita animalis confcrvetur.' 

nefs 
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*^^. Some covered with hair s, fome with fea«^ 

thers 



' * Animanttum Tero qu^nfa Tariefas eft I Q^anu ad ^m 

* rem vis, ut in Too quapque geaere permaneant ! Qiiaram ali 

f ooriit u6t9 funt, alix villii vcflitx, aliz fpinis hirfutae plu* 
' ma alias, alias fquama videmus obdudat, alias efle eomibua 

* armatas, alias habere effugia pennan^m/ Cic. de Nat, Deor^, 
1. 1, c. 47, 

* From Ma1pighi*s curious obfenrations of the hair, 'I Audi 
note three things : i : Their firufture is fiftulous, or tubular ; 
which hath long been a doubt among the curious. * Fifiulofam 
f [efife pilum] demonftrat piiorum luftratio acauda et collo equo- 
<rum,&c.-^"— praecipue ietarum apri, quae patentiorem ex fifiulis 
' compoiitionem exhibent. f£t autem di6bis apri pilus cylindri* 
' cum corpus quafi diaphanum fiftularum aggere conflatum, ct 
' fpecieiQ columnar ftriatae prae fe f^rt, Component^ fifiulae is 
' gyrum fituatae in apice patentiores redduntur ; nam htans pilas 
' ingeininas dividitur partes, et componentes miniroae fiftulse .^ 
' iiberiores redditae manifeftantur, iu ut enumerari pofliDt: has 

* autem ^o, ft ultfa nuiperavi.— Expoiitae fiftuti e , t ubuloCe 

* funt, et frequentibus tunicis tranfverlaliter (ituatis, Teluti vairu- 
lis pollent. £t quoniam fpinse, in erinaccis pnecipue, &c. ai| 

* aliud funt, quam duri et rigidi pil^, ideo,' &9. And shen he 
defcribes the hedge-hog's fpines, in which thofc tubes maoifeftly 
appear ; together with medullary valves and cells ; not inelegant^ 
which he hath figured in tab. x6« at the end of his works. 

That which this fagacious, and not enough to be commended 
obferver, took notice of in the ftru£iure of hair, and its parity to 
the fpines, I have myfelf obferved in fome meafureto be tiue, 
in the hair of cats, rats, mice ^nd diverse other animals ^ which 
look very p»'ettily when viewed .with a good microfcope. The 
hair of a moufe, the moil tranfparent of any I have viewed, feema 
to be one iiogle tranfparent tub^, with a pith made up of a fibrous 

fub. 
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thers ^, fome with fcales, fome with fliells* 
fome only (kin, and fome with firm and llout 
armature : all nicely accommodated to the ele- 
ment in \yhich the creature liveth, and its oc- 
cafions there ^. To quadrupeds hair is a cbm- 

modiou9 



fubilaneey running in dark Jines i in fome hairs traafverfly, la 
others fpirally, as in Fig. 14. 15, 16, 17. Thefe darker medul- 
lary parts, or lines, I have obferved, are no other than fmall 
fibres convolved round, and lying clofcr together than in other 
parts of the hair. They run from the bottom to the top of the 
hair ; and, I imagine, ferve tp the gentle evacuation of fomp 
Rumour out of the body ; perhaps, the hair ferves as well for the ' 
infenfible perfpiration of hairy animals, as to fence againil cold 
and wet. In Fig. 14, i6. is reprefented the hair of a moufe, a« 
it appears through a fmall magnifier: and in Fig. 15, 17. as it 
appears when yiewed with a larger magnifier, 

, Upon another review, I imagine, that although in Fig. 14. 15. 
the dark parts of the pith feem to be tranfverfe, tliat they, as 
well as in the two pth^r figures, run round in a fcrew-liko 
fafhioit 

^ See book vii chap. \. 

\ See chap. 14. 

^ It is a fign fome wife artift was a contriver of the cloth- 
ing of animals, not only aa their clothing varies, as their \va7 
of living doth \ but alfo becaufe every part of their bodies is 
Tumifhed with proper fuitable clothing. Thus diverse animals, 
that have their bodies coyered for the moft part with (hort, 
fmooth hair, fome have parts left naked, where hair would be an 
Annoyance; and fome parts befet with long hair^ as the mane 

3 "4 
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modious clothing ; which, together with the apt 
texture of their ftin, fitteth them'for all weathers 
to lie on the ground, and to do the ofGces of 
man; and the thick and warm furs and fleeco 
of others a^e not only a good defenfative againft 
the cold and wet ; but alfo a foft bed to re- 
pofe themfelves in^ and to many of them a 
pomfortable covering, to nurfe and cheriih 
their ttfnder young. 

And as hair to quadrupeds, fo feathers arc 
ais commodious a drefs to fuch as fly in the air 
to bird^, an4 fome infeds; not only a good 
guard agaii^ft wet and cold, and a comfortable 
covering to fuch as hatch and brood their young 
but alfo moft commodious for their flight. To 
which purpofe they aric nicely and neatly pla: 
ced pyery where on the body, to give them an 
eafy paflage thrqugh tjie air ^ apd to a^it in 

the 

e 

and tail ; and fome with ftlflf, flroqg briftles, as abpiit t))e nefei 
^nd ibmetimct within the noftnls, to guard off, or give w^miog 
«f anfioyanpes. 

' The feathen being placed from, the head towards the nitf 
11^ dofe and neat order, and withal preened and. drefled by tbe 
contents of the oil-bag, aflbrd as eafy a palTage through tbe au*! 
as a boat new cleaned and drdTed finds in its palTage througt 
the waters. Whereas, were the feathers placed the contrary, tf 
any other way, (as they would have been, had they beenplsceo 

by 
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the wafting their body through that thin mtdium* 
For which fervicc, how curious is their texture 
for lightncfs, and withal for ftrength ! Hollow 
and thin for lightnefs^ but withal, context and 
firm for ftrength. And where it is neccffary they 
fhould be filled, what a light and ftrong medul- 
lary fubftancc is it they are filled with ! By which 
curious contrivances, even the very heavieft partj 
made for ftrength, are fo far from being a load 
to the body that they rather aflift in making it 
light and buoyant, and capacitate it for flight. 
But for the vanes, the lightcft part of the feather> 
how curioufly are they wrought with capillary 
filaments^ neatly interwoven together ", where- 
by they are not only light, but alfb Efficiently 
clofe and ftrong, to keep the body warm, and 
guard it againft the injuries of weather, and 
withal, to impower the. wings like fo many fails 
to make ftrong impulfes upon the air in their 
flight ". Thus curious, thus artificial, thus 

hy chance, or without art) they would then have gacberecl air* 
nod been a great incumbrance to the paflagA of the body througli 
ch« air. See book Vii. chap. i. 

* In book vii. chap. x. there is a particular account of th« 
fnechanifm of thtir vanes, from fome nice microfcopical obfcrv* 
atioQs, and therefore I ihail take no farther notice of it 
here. 

• Vide Borcll. de Mot. Animal Prop. x8t. vol. i. 

com- 
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Commodidus is the clothing of beafts and birds f 
concerning Which^ more in its proper place* 

And no lefs might I (hew that of reptiles and 
fifties ^ to be^ if it Was convenient to enlarge 
upon this branch of the Creator's work* How 
well adapted are the annuli of fome reptiles^ and 

the contortions of the Ikin of others, not only 

• 

to fence the body fufficiently againft outward 
injuries, but to enable them to creep, to perforate 
the eardi p ! and, in a word, to perform all the 
offices of their reptile ftate, much better than 

any 

« See book ixi 

p Fpr a (ample of thU branch of my funrey» tct us chnk 
the teguments of earth worms i which we ihali Bad completely 
adapted to their way of life and motion, bciDg made in the moft 
complete manner pofTible for tercbrating the earth, and creeping 
when their occalioos lead them : for their body is made through- 
out of fmall rings and thefe rings have a curious apparatus of 
mufdes enabling thofe creatures with great ftrength to dilate, 
extend, or contract their annuii, and whole body; thofe annuli 
alfo are each of them armed with (hiall, ftiff, iharp beards, or 
prickles, which they can open, to lay hold on, or Ihut up c\oCt 
to their body : and laftly, under the ikin there Hel a Himy juice 
that they emit, as occafion is, at certain perforations between 
the annuli, to lubncate the body, and facilitate their paffage in- 
to the earth. By all which means they are enabled, with great 
fpeed, eafe, and fafety, to thruft and wedge themfelves into the 
earth j which they could not do, had their bodies been corerrd 

widi 
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any other tegument of the body would do ! 
And the fame might be faid of the covering of 
the inhabitants of the waters, particularly the 
fhells of fome which are a ftrong guard to the 
tender body that is within, and conliftent enough 
with their flower motion ; and the fcales and 
ikins of others, affording them an eafy ^d fwift 
I^aiTage through the Waters. But it may be luf- 
ficient to give only a hint of thefe things, which 
more properly belong to another place. 

Thus hath the indulgent Creator furniihed the 
whole animal world with convenient, fuitable 
* clothing. 

II. Let us, in the next place, take a fhort 
view of the garniture % arid beauty thereof. And 
here we Ihall thus far, at leaft, defcry it to be 
beautiful ; that it is complete and workman-like. 
Even the clothing of the moft fordid animals, 
thofc that are the leaft beautified with colours, or 



with hair, feathers, icates, or fuch tike clothing of the other 
creatures. See more coDccrniDg this animal, book is. chap. i. 

^ Ariftocle, in his Hif(. Anim. 1. 3. c. 12. names fevcral 
rirers, that -by being drank of, change the colour of the hair. 

rather 
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lather whole cl<^ng may regrate the eye ' ; yet 
when we come ftridbly to view them^ and ieriou£> 
ly coniider the nice mechanifin of one part^ the 
admirable texture of another^ and the <rxa£l: fym- 
metry of the whok s we difcem fucK flrokes of 
ioimiuble Ikill, fuch incomparable curioficy^ chat 
we may fay with Solomon^ Ecch iii. * [^^^^3 
^ hath made every thing beautiful in his time.* 

But for a {ziibtr demonftration of the fiiper^ 
eminent dexterity of his almighty hand, he hath 
been pleafed^ as it were on purpofc, to give 
furprizing beauties to divers kinds of animals. 
What radiant colour are many of them^ particu« 
larly Ibme birds and infeAs % bedecked with ! 



« For aa example, let w take the clodimg of tlie*tortoi& n4 
Tiper : bq»u(e, by an incuriout rw»p it nther regrateth ^ ihas 
pleafeth the eye : but yet by an accurate furvcy we find the 
IheUs of the former, and the fcales of the latter, to be a curious 
piece cf mechaaifniy neatly made, and fo oomplttcly, and well 
put aad ucked ngether, at to exceed any htinuui conpoTuccs i of 
the latter, iee more in book i%. chap. i. * 



■ It would be eadlefs to enter into the particulaM of the 
beautiful bridi and iD(e£b of oar Eaiopean fMirts } and cfpcciftl« 
ly thofe inhabiting the countries between the tropics, which are 
obferved as much to exceed our birds in their colours, aa ours 
do theiri in their finging. 

What 
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F What a prodigious combination is there often 

1^' of thofe, yea, how nice an air frequently of 

»•. meaner colours *, as to captivate the eye of all 

^ beholders, and exceed the dexterity of the molt 

^ exquifite pencil to copy ! 

■ 

[^ And now, when we thus find a whole world 
u of animals, clothed in the wifeft manner, the 

moft fuitable to the clement in which they live, 
k the place in which they refide, and their ftate 
:2 and occafions there; when thofe that are able to 
f (hift for themfelves, are left to their own dif- 
'0i cretion and diligence, but the helplefs, well ac- 
135 coutered and provided forj when fuch incom- 
li parable ftrokes of art and workmanfhip appear 

in all, and fuch inimitable glories and beauties 
.» b the clothing of others ; who can, with the 
^ greateft obftinacy and prejudice, deny this to be 

God's handy -work ? The gaudy, or even the 
, meaneft apparel, which man provideth for himfelf, 

we readily enough own to be the contrivance. 



' The wryneck, at a diftanc^/ ii a bird of mean colour ; 
neither are indeed it9 colours radiant, or beautiful^ fingly confix 
dered : but when it is in the hand, we fee its light and darker 
colours fo curioufly mixed together, as to give the bird a fur* 
prizing beauty. The f«ime is atfo obfcrrablc in many infcflrs, par* 
ticularly of th^ phalcna kind, 

VOL. I. ' X the 
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the work of man : and fhall we deny the clothe 
ing of all the animal world befides^ which in- 
finitely lurpafleth all the robes of earthly majcfly j 
fliall we, dare we deny, that to be the work of 
any thing lefs than of an infinite, intelligent Being, 
whofe art and powcf are equal to fuch glorioui 
work ! 
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OF THE HOUSES AND HABITATION OF ANIMALS. 



HAVING, in the laft chapter^ as briefly as 
I well could, furveyed the clothing of ani- 
mals, I (hall in this take a view of their houfes, 
nefts, their cells and habitations, another thing no 
lefs neceflary to their well-being than the laft; 
and in which the great Creator hath Ukewifc 
fignalized his care and Ikill, by giving animals 
an architeftonic faculty, to build themfclves con* 
venient places of retirement, in which to repofe 
and fccure themfelves, and to nurfe up their 
young. 

And here, as before, we may confider the cafe 
of man, -and that of the irrational animals, 
Man having, as I faid, the gift of reafon and 
vnderftanding, is able to ihift for himfelf, to con- 
trive and 'build, as his pleafure leads him, and 
his abilities will admit of. From the meaneft. 

X z huts 
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huts and cottages, he can ere6l himfcif (lately 
buildings, bedeck them with exquifite arts of 
architedlure, painting, and other garniture ; en- 
noble them, and render them delightful with 
pleafant garden?, fountains, avepues, and what 
not? For man therefore the Creator hath a- 
bundantly provided in this refped, by giving 
him an ability to help himfelf. And a wife 
provifion this is, inafmuch as It is an es:cellent 
exercife of the wit, the ingenuity, the induftry, 
and care of man. 

But fince ingenuity, without materials, would 
be fruitlefs, the materials therefore which the 
Creator hath provided the world with, for this 
very fervice of building, deferve our notice. 
The great varieties of trees ", earth, ftones^ 



>Dant utile lignum 



Navigiis pinos, domibus cedrofque, cupreifofque ; 
Hinc radios trivere rotis, hinc tympana plauftrie 
Agricolae, ct pandas ratibus pofuerc carinas 
Viminibus falices foecui^dx, frpndibus ulpni ^ 
At myrtus validis haftilibus, et bona bcllo 
Cornus; Ityraeos taxi torquenturin arcus. 
Nee tiliae leves, aut torno rafiU buxum, 
Kon formam accipiunt, ferroque cavantur acuto : 
Necnon et torrentem updarn levis innatat alnus^ 
Miifa Pado : necnon et apes examina condunt 
Corticibufqus cavis, vitioik^ue illicis atveo. 

Virg. Georg. I. a. cann. 442, 

and 
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and plants^ anfwering every occafion and pur- 
pofe of man for this ufe, in all ages and places 
ill the world over, is a great aft of the Creator's 
goodnefs ; as manifefting, that fince he has left 
man to Ihift for himfelf, it Ihould not be without 
fufficient helps to enable him to do fo, if he would 
but make ufe of them^ and the fenfe and reafon 
which God hath given him. 

Thus fufficient provifion is made for the ha« 
bitation of man. 

And no lefs^ Ihall we find^ is made for the reft 
of the creatures.; who, although they want the 
power of reafon to vary their methods, and 
cannot add to, or diminifli from, or any way 
make improvements upon their natural way, 
yet we find that natural inftinft, which the 
Creator's infinite underftanding hath imprinted 
in them, to be abundantly fufficient, nay in all 
probability, the very beft or orfly method they 
can take, or that can be invented, for the re- 
fpeftive ufe and purpofe of each peculiar fpe- 
cies of animals *. If fome creatures make their 
nefts in houfes, fome in trees, fome in ihrubs, 

* See chap. 15. andboold. xiii, chap. 6 

X 3 fome 
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fome in the earth J ; feme in fione^ fome in the 
waters^ fome here, and fome there, or havenone 
at all ; yet we find, that that place, that method 

' Many of the Tefps ichneumoDes are remarkable enongh 
for their nidification and provifion for their young. Thofe* that 
build in earth (which coromonly have golden and black ringt 
ronnd their alvi) having lined the little celli they have pcrfora* 
ted, lay therein "their eggs, and then carry into them maggots from 
he leaves of trees, and feal them up clofe and neatly. And 
another ichneumon, more of the vefpa than mufca-ichneuoion 
kind, (having a little Ring in its tail, of a black colour) gave me 
the pleafure, one furamer, of feeing it build its neft in a little 
hole in my (ludy-window. This cell was coated about with ah 
odoriferous, reiinous gum* tolle£ked, I fuppofe, from fome fir- 
trees near : after which it laid two eggs, I think the number 
was, and then carried in divers maggots, fome bigger then it(elf« 
Thefe it very fagacioufly fealed clofe up into the neft, leaving 
them there, doubtlefs, partly to aflift the incubation i and efpe* 
cially for food to the future young, when hatched. 

Of this artifice of thefe ichneumons, Ariftotle himfelf takes 
notice, (but I believe he was Scarce aware of the eggs fealed up 
with the fpiders.) 'Oi ^i £f>iixt; ixv<t//jiovf; xax«/xfyei, &c. ' As 
t to the vef^ae, called ichneumones, lefs than others they kill 
' fpiders, and carry them into their holes, and having ieaJed 

* them up with dirt, they therein hatch, and produce thofe of 

* the (kme kind.' Hif. Anim. 1. 5, c. ao 

To what hath been laid abou thefe ichneumon wafps, I ihall 
add one obfervation more, concerning the providential firuaure 
of their mouih in every of their tribes, vii. their jaws are not 
only very firong, but nicely fized, curved, and placed for gnaw-* 
ing and fcrapbg thofe complete little holes they perforate in 
canh, wood, yea, in ftone itfelf. 

of 
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of ntdificatiotij doth abundantly anfwer the crea^ 
tures ufe and occaiions« They can thete fuf- 
ficiently and well repofe, and fecute themfelves, 
lay, and breed up their young* We are fo faf 
from difcovering any inconvenience in any of. 
their refpeftive waysj from perceiving any 
lofs befal the fpecies, any decay, any perifhing 
of their young j that in all probability, on the 
contrary in that particular way, they thrive 
better, are tnore fecure, and better able to 
fliift for, and help themfelves« If^ for inftance 
fome beafts make to themfelvesno habitation, 
but lie abroad in the open air, and there pro« 
duce their young 1 in this cafe we find there is 
no need it fhould be otherwife, by reafon they 
are either taken care of by man *, or in no 
danger^ as other creatures, from abroad^ If 
others repofite their young in holes ^ and dens, 
and fecure themfelves alfo therein, it is be- 

* Tullj having fpoken of the care o( fome animals to* 
wards their ycung» by which th^y are nurfed and brought up 
faithy ' -Accidit etiam, ad nonnullorum dnimantium, et earum, 

* renim quas terra gignit, conferTationcnii ct faluteniy hozninum 

* ctiam folertia et diligentia. .Nam multz et pecudes, et fiirpes 
' funt, qux line procuratione hominum falyx efle non polTunt* 
Cicy de. Nat. Deor. 1. i. €• 52. 

* Prov. XXX. 26. ' The eonies are but a ^ble folk, yet ' 
< make they their houfc^inihe rocks.' 

caufc 
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caufe fuch guard^ fuch fecurityj is waoting, their 
lives being fought either by the hoftility of 
man, or to fatisfy the appetite of rapacious crea* 
tures« If among birds, fome build their nefts clofe^ 
fome open, fome with this fbme with another 
material, fome in houfes, fome in trees^ fome 
on the ground * fome on rocks and crags on high, 
(of which God himfelf hath given an inftancc 
in the eagle, Job xxxix, 27, 28*) And fo among 
the inkdi and reptile kinds, if fome repoiite 
their eggs or young in the earth, fome in wood^ 
fome in ftone, fome on one kind of plant, fome 
on another, fome in warm and dry places, fome 
in the water, and moift places, and fome in their 

• 

* It it a notable iiiftid6fc which OI. Magnus tells of the 
gslii fylveftret, in his northern country, to fecure the'mfelves 
againft the cold and florms of the winter. * CutA nives inftar 
GoLlium terrae fuperficiem ubiqtie cooperiunt, raroofque arbomin 
diutius deprimunt et condenfant, certos fru3us betuls arborii 
«^in forma longi piperis vorant, et glutiunt indigeftos ; idqae 
tanu aviditate> ac quantitate ut repletum guttur toto corpoie 
majus appareat. Deinde partttis agminibus fefe inter n>ediot 
nivium colles immergunt, pnefertim, in Jan. Febr. Mardo^ 
quando nives ut turbines, typhones, v«l tempcftates graviflinue 
e nubibus defcendunt. Cumque coopertae funt ■ certis heb- 
docnadis cibo in guttores coileflo, egefto, et refumpto vi? anty 
Tenatorum canibus non produnrur.— — Quod fi prxfcntiunt ni» 
vem imminere majorem, praedi£i;o fru£hi iterum devoraro, 
aliud domicilium captant, in eoque manent ufque ad finem 
Martii/ &c. 01. Mag. Hill. I. 19. c. 33. 
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own bodies oniy^ as Ihall be ihewn in proper 
place ; in all thefe cafes it is, in all probability^ 
the bed or only method the animal can take 
for the hatching and produdion of its young, 
for their fupplies, fafety, or fome other main 
point of their being or well-being. ^ This is 
manifeft enough in many cafes, and therefore 
probable in all. It is manifeft that fuch ani- 
mals, for inflance, as breed in the waters, (as 
not only fifli^ but divers infcfts, and other 
land-animals do) that their young cannot be 
hatched, fed, or nurfed up in any other ele- 
ment. It is manifeft alfo that infects, which 
lay their eggs on this^ and that and the other 
agreeabe tree, or plant, or in flefli, &c. that 
it is by that means their young are fed and 
nurfed up. And it is little to be doubted alfo, 
but that thefe matrixes may much conduce to 
the maturation and production of the young. 
And fo in all other the like cafes of nidification 
of heat or cold, wet or dry, expofed or open 
in all probability this is the belt method for 
the animal's good, moft falutary and agreeable 
to its nature, moft for its fecundity, and the 
continuance and increafeof its (pecies ; to which 
every fpecies of animals is naturally prompt 
and inclined. 

Thus 
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Thus admirable is the natural fagacity and 
inftinft ^ of the irrational animals in the con- 
venience and method of their habitations And 
. no lefs is it in the fabric of them. Their ar- 
chite6tonic Ikill, exerted in the curiofity and 
dexterity of their works, and exceeding the fkill 
of man to imitate ; this, I fay, deferves as much 
or more admiration and praife, than that of the 
moft exquifite artift among men. For with 
what inimitable art * do thefe poor untaught 
creatures lay a p arcel of rude and ugly flicks 
and flraws, mofs and dirt together, and form 
them into commodious nefts 1 With what cu- 
riofity do they line them within, wind and place 
every hair, feather, or lock of wool, to guard 

^ It is a very odd dory (which I rather mention ^for the 
reader's diverfioo, than for its truth) which Dr. Lud. de Beau* 
fort relates. < Vir fide dignus narravit tnihi, quod cum feroel^ 

* animi gratia, nidum aviculae ligno obturafler, feque occuliaflet^ 
' cupidus videndi, quid in taii occaHonc prxOarct ; ilia cum fni* 

* ilra fxpius tentalTet roftro illud auferre, cafus admodum im* 

* patieos abiir, et poft aliquod temporis {patium reverfa eft, ro- 
' ftro gertns plantulam, qua obturamento applicata, paulo poft, 

ilhid veluti telum eripuit tanta vi, ut difperfa impetu herbula, 
' occafionem ip(i, ab avicula ejus virtutem difcendi, praeripuerit. 
Cofmpg. Divina. fe&. 5. cap. i. Had he told us what the plant 
was, we might have given better credit to this flory. 

* Of the fubtilty of birds in nidification fee Plin. Nar. 
Hift. 1. I®, c, 33. 

the 
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the tender bodies of themfelves, and their 
young, and to keep them warm! And with 
what art and craft do many of them thatch over 
and coat their nefts without^ to dodge and de- 
ceive the eye of fpedtators, as well as to guard 
and fence againftthe injuries of weather '^! With 
what prodigious fubtilty do fome foreign birds 
^ not only plat and weave the fibrous parts of 

vegc- 

" Among many in fiances that might be given of this Tub* 
tilty of birds and other creatures, that of the long tailed tit* 
rooufe defenres obfervationy who, with great art, builds her neft 
with mofles, hair, and the webs of fpiders, caft out from them 
when they take their flight : fee book viii; chap. 4, with which 
the ©ther materials are ftrongly tied together. Having neatly 
built, and covered her neft with thcfe materials without, fhe 
rhatcheth it on the top with the ' mufcus arboreus ramofus/ 
or fuch like broad, whitiih mofs, to keep out rain, and to dodge 
the fpe6^ator^ eye ; and within ihe lineth it with a great num* 
ber of foft feathers, fo many, that I confefs I could not but 
admire how fo fmall a room could hold them, efpecially that 
they could be laid fo clofe and handfomely together, to afford 
fufficient room for a bird with folong a tail, and fo numerous 
an ilTue as this bird commonly hath, which Mr. ^Ray faith 
(Synopf. Method. Avium, p. 74.) * Ova inter omD«s avicular 
numerofifiima ponit.' See more of the neft ^f this bird, from 
Aldrovand. in Willough. Omich. p. 243. 

' The neft of th^ guira tangeima, the iffcarus minoi^, and 
the jupujuba, or wliatever other pame the American hang- nefts 
may foe called by, are of this kind. Of which fee Willoughby't 
Omith. lib. 1. cap. 5. fe6l. la, 13. Alfo Dr. Crew's Mufaum 

Reg 
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vegetables together, and curioUfly tunnel them 
and commodiouily form them into neftsj but 
alfo artificially fufpend them on the tender twig 
of trees, to keep them out of the reach of ra-* 
pacious animals I 

And fo for infedts^ thofe little weak^ thofe 
tender creatures ; yet^ what admirable artifts 
are they in this bufinefs of nidification ! With 
what great diligence doth the little bee gather 
its combs from various trees ^ and flowers^ the 
wafp from folid timber ^. And with vfhat pro* 

Reg. Reg. Soc. part i. fe6l. 4. cap. 4. Thefe nefts I ha?e di- 
Tcrs times fecn, particularly in great perfe£^ion in ourR. S.re- 
pofitory, and in the noble and well-furnilhed Mufaeum of mj 
often commended friend. Sir Hans Sloane ; and at the fame time 
I could not but admire at the neat mechanifm of them, and the 
iagacity of the bird, in hanging them on the twigs of treesy to 
fecure their eggs and young from the apes. \ 

* I mention trees, becaufe I have fecn bees gather the gum 
of fir-trees, which at the fame time gave me the pleafure of fee- 
ing their way of loading their tliighs therewith, performed with 
|reat art Ad dexterity. 

' Wafps, at their firft coming, may be obferved to fre- 
quent pofts, boards, and other wood that is dry "and found ; but 
never any that is rotten. Thefe they may be heard to fcnpe 
and gnaw ; and what they • fo gnaw oflF, they heap clofe toge- 
ther between their chin and fore- legs, until they have gottea 
enough for a burden, which they then carry away in their 
mouths; and make their cells with. 

digious 
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digious geometrical fubtilty do thofe little -anU 
Hials work their deep hexagonal cells, the only 
proper figure that the beft mathematician could 
chufe for fuch a con^bination of houfcs ^ ! With 
what accuracy do other infefts perforate the 
earth ', wood, yea, ftone itfelf ^ ! For which 
fervlce, the complete apparatus of their mouths 
', and feet ™ , deferves particular obfervation, 

'' Circular cells would have been the moft capacious ; but 
this would by no means have been a convenient figure, by rea«* 
fbn much of the room would have been taken up by vacancies 
between the circles ; therefore it was neceffary to' make ufe of 
ibme of the re£bllnear figures: Among which only three could be 
of u(e i of which Pappus Alexandrinus thus difcourfeth : * Cum 
' igitur tres figurae funt, quae per feipfas locum circa idenD punc- 
^ turn confiilentem replere polTanty triangulum, fbil. quadratum 
f et hexagoBum, apes illam, quae ex pluribus angulis confiat, fa- 
< pienter delegerunt, utpote ru(]picaDtes cam plus mellis capere 
' qaan utramvis reliquanim. At apes quidem illud tantum quod 

* ipiis utile ell cognofcunt, viz. hexagonum quadrato ettriangulo 

* eife majus, et plus mellis capere poffe ; nimirum aequali materia 

* in cooftru£lionem uniufcujufque confumpta. Nos vero qui plus 
^ fepientiae quam apes habere piiofitemur, atiquid etiam magis in- 

* iigne inveftigabimus.' Collet. Math. 1. 5. 

^ See before, 

^ See chap. ij. . 

« 

* See chap. 11.* 

'^ Among many examples, the legs and feet of the mole- 
cricket (Grylloralpa) arc very remarkable. The fore-legs are 
veiy brawny and Urong; and the feet armed each with four 

^at 
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as hath been, and will be hereafter obfervcd. 
And further yet ; with what care and neatnefs 
do mod of thofe little fagacious animals line 
thpfe their houfes within, and feal them up, 
and fence them without "*. How artificially will 
others fold up the leaves of trees and plants, 
pthers houfe tbemfelvcs in (licks and flraws ; 

others 

flat ftrong claws, together with a fmall lamioa, with two larger 
clawsy and a third with two little clawi : which lamina is joint- 
ed to the bottom of the foot, to be extended, to make the 
foot wider, or withdraw within the foot. Thefe feet are placed 
to fcratch fomewhat fideways, as well as downward, after the 
0)a«ncr of moles fcet| and they ure very like them alfo in 
figure. 

Somewhat of this nature, Swammerdam obfenres of the 
worms of the £phemcroD. * To this puipofe [to dig their celts^ 

* the wife Creator hath fumiibed them, faith he, with fit mem* 

< bers. For, befides that their two fore-legs are formed fome^^ 

< what like thofe of the ordinary moles, or gryllotalpa"; he hath 

* ajfo furnilhed them with two toothy cheeks, fomewhat like 

< the livers of lobfters, which ierve them more readily to boie 

* the clay.' Swammcrdam's ^phem* Vit. publilhed by Dr« 
Tyfon, chap. 3. 

• • 
*» See the before-cited. 

* They are for the rood part, fome ^f the phalaniae-tribe 
which inhabit the tunnelled, convolved leaves, that we meet with 
on vegetables in the fpring and fummer. And it is a ibmewhat 
wonderful artifice, how fo fmall and weak a creature, as one of 
thefe newly-hatched maggots (for doubtlefs it is they, not the 
animal, becaufe ihe emits no web, nor hath any textrine 
5 art 
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Others glue light and floating bodies together 
% and by that artifice make themfelves floats 
ing houfes in the waters, to tranfport , them^ 
felves at pleafure after their food, or other ne* 

^rt) can be able to convolve the Hubborn leaf, and then bind U 
in that neat round form, with the' thread or web it weaves from 
its own body ; with which it commonly lioes the convolved leaf, 
and ftops up the two ends, to prevent its own failing out, and 
earwigs, and other noxious animals, getting in. 

•The feveral forts of phryganea, or cadews in their nym* 
pha, or maggot >-ftate, thus houfe themfelves ; one fort in draws, 
called from thence ftraw-worms ; others in two or more (licks, 
laid parallel to one another, creeping at the bottom of brooks ; 
others with a fmall bundle of pieces of ruihes, duck- weed 
fticks, &c. glued together, therewith they float oa ibfi top, and 
can row themfelves therein abput the waters with the help of 
their feet; both thefe are called cod -bait. Divers other ibrta 
there are, which the reader may fee a fummary of, from Mr. 
Willoughby, in Raii Method, Infe^ p. 12. together with a good, 
though very bfief defcription of the papilJionaceous fly, that 
comes from the cod- bait cadew. It is a notable architedlontc 
faculty, which all the variety of thefe animals have, to gather 
fuch bodies as are 6tt^ft for their purpofe, aod then to glue 
them together; fome to be heavier than water, that the ani* 
mal may remain at the bottom, where its food is; (for which 
purpofe they nfe ftonas, together with flicks, rufl>es, &c ) and 
fome to be lighter than water, to float on the top, and gather 
its food from thence. Thefe little houfes look coarfe, and fhew 
no great aniBce outwardly ; but are well tunnelled, and made 
within with a hard tough pafte; into which the hinder part of 
the maggot is fo fixed, that it can draw its cell after it any 
where, without danger of leaving it behind ; aa alfo thruft its 
body our, to reach what it wanteth ^ or withdraw it into its cell 
JU> guard it againft harms, 

ceff^ry 
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ccflary occaiions of life ! And for a clofe, let 
us take the fcriptural inftancc of the fpider, 
Prov. XXX. 28. which is one of the four little, 
things, which, ver. 24* Agur fays, is exceed. 
* ing wife : The fpider taketh hold with her 
' hands, apd is in kings palaces p/ I will not 

dif- 

» Having mentioned tRe ftjider, I ihall take this occaQon, 
although it be out of the way, to give an inftance of the poifon 
of fome of ^ctn. Scaliger, l^xerc. i86. relates, ' That lo 

< Gafcony, his country, there are fpiders of that virulency, thac 

< if a maa trends upon th^m, to crulh them, their poifbn w4Ii 
* pafs through the very foles of his fho^.' Boyl. Subtil, of 
£ffluv. c. 4. 

Mr* Leewenhoek put a frog and a fpider together into a g:lais9 
and having made the fpider fting the frog divers times', the frog 
died in about an hour's time. Phil. Tranf. N^ 172. 

In the fame Tranfa£lion, is a curious account of the manner 
how fpiders lay, and ^uard their eggs, viz. they eipit them not 
out of the hindermoft part of the body, but under the upper 
part of her belly, near the hind legs. &c. Alfo there is an ac« 
count of (he parts from which they emit their webs, and divers 
other things worth obfervation, with cuts illuftrating^ the whole. 

But in Phil. Tranf. N« 21. Dr. Nath. Fairfax, from S. Redi, 
and his own obfervations, thinks fpiders not venomous ; feveral 
perlbns, as well as birds, fwallowing them withotft hun : which 
J myfelfhave known in a perfon of learning, who was advife 
to take hem medicinally at firft, and would at any time fwal- 
low them, affirming them to be fweet, ^nd ^ell -tailed: and 
not only innocuous, but they are very falutiferous too, in fome 
of the moft (lubborn difeafes, if the plcafant Aory in Mooffet 
bp true, of a rich London matron^ cujiped of a defperatc tym- 
pany, 
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't difpute the truth of our Engliih tranflation of 
% this text I but fuppofihg the animal mentioned 
-J to be that which is meant^ it is manifeft that 
^ the art of that fpecies of creatures, in fpinhing 

their various webs, and the furniture their bo- 
^ dies afford to that purpofe, are an excellent 
^ inftinA and provifion of nature, fetting forth 

its glorious author. 

X 

m 

J And now, from this fliort and tranfient view 

i of the architefkonic faculty of animals, efpecial- 

^ ly the irrationals, we may eafily perceive fome 

fuperior and wife being was certainly concei'n- 

pany, by a certain debaifchee, that hearing of her cafe, and thai 
ihewas given ortr by the doEtorsy Went to her^ pretending to 
be a phyfician, and confidently afiBrming he would cure her; 
which fixe being willing to believe, agrees with him for fo much 
money, one half to be paid down, the othex' upon cure. Upon 
which he gires her a fpider, promifing her cure in three days. 
Whereupon (not doubting but that he had poifoned her, and 
fearing he might be called to account for it) he gets out of 
' town as fad as he could. But inAead of beiiig poifoned, ihe 
foon recovered. After fome months, the quack gets privately 
to town, ,when he thought the buiUci might be overs and en« 
quiring how his patient did, was informed of her cure ; and 
thereupon vificing her, and making an ezcufe for his abfence, 
be received his pay With great applaufe and Ihanks. Mouff; 
JofkGt* 1. a. c. 15. 

Having faid fo much of fpiders, I might here add their flight 3 
tat of this, fee book viii. chap. 4. ' 

Vol. L Y jcjL 
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ed in their creation or original. For, how is 
it poffible that an irrational creature Ihould, 
with ordinary and coarfe, or indeed any materi* 
als, be ever able, to perform fuch works, as 
exceed even the imitation of a rational creature! 
How could the bodies of many of them, par- 
ticularly the laft mentioned, be furnifhed with 
architeiftivc materials ! How could they ever 
difcover them to be in their bodies, or know 
what ufe to make of them ! We muft therefore 
ncctflarily conclude, that the irrationals either 
have reafen and judgment, not only glimmerings 
thereof, but; fome of its fuperior afts, as wifdom 
and forefight, difcretion, art, and care ; or elfc 
that they are only paffivc in the cafe, and z& 
by inftind:, or by the reafon of fome fuperior 
being imprinted in their nature, or fome way 
or other, be it how it will, congenial with them. 
That they are rational, or excel man in art 
and wifdom, none furely will be fo foolifh as 
to fay : and therefore we muft conclude, that 
thofe excellent ends they purfue, and that ad- 
mirable art they exert, is none of their own, 
but owing to that infinitely-wife and excellent 
being, of whom irmay be faid, with reference 
to the irrational, as well as rational creatures, 
1^ it is, Prov. ii. 6. * The Lord giveth wif- 
^ dom ; out of his mouth cometh knowledge and 

f underftaoding.' 

CHAP. 
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HAVING thus confidered the food, cloth- 
ing, and houfes of animals : let us in this 
chapter take a glance of another excellent pro- 
vifion the wife Creator hath made for the good of 
the animal world ; and that is, the methods 
which all animals naturally take for their felf* 
prefervation and fafety. And here it is remark- 
able, as in the cafes before, that man, who k 
endowed with reafon, is born without arma- 
ture, and is deftitute of many powers, which' irra- 
tional creatures^ have in a much higher degree 
than he, by reafon he can make himfelf arms to 
defend himfelf, can contrive methods for his own 
guard and fafety, can many ways annoy his ene- 
my, and ftave off the harms of noxious crea- 
tures. 

But for others, who are deftitute of this fu- 
pcreminent faculty -, they are fome way or 

Y z . other 
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Other provided with Aiificieat guard % propor- 
tionate to their place of abode^ the dangers they 
are like to incur there ' ; and> in a word, to 
their greateft occafions and need of fecurity. Ac- 
cordingly, fome are fufEciently guarded againft 
all common dangers^ by their natural clothing; 



^ * Calient in hoc cunfta animalia, fciuntque non fua m«Io 
' commoda, verum ct hoftitim adverfa; norvnt fua tela, nonint 
' occaiionesy partefque diffidentinm imbelles. In ventre moUia 

* eft tenuif^ue cutis crocodilo : ideoque fe, ut territiy mcr^uat 

* delphiniy fubeuntefque alvum ilia fecant fpina. PUn. Nat. 
Hiii. 1. viii. c. 2^. 

' ' Omnibus aptum eft corpus animx moribus et faculca- 
tibus : equo fortibus vngulis et jiiba eft omatuno (etenim reloK 
et fuperbum et generofum eft animaL) Leoni, autem, utpote 
animofo et feroci, dentibus et unguibus validum. Ita autem 
et tauro et apro ; illi enim cormia, huic eterti ^mtfir 
Cerro autem et iepori, timida enim funt animalia, reloz cor* 
pus, fed inenne. Timidis enim Velocitat, anna audacibos 
coaveniebant— Homini aijtem, fapiens enim eft—., manus de- 
dit, inftnimentum ad omnes artes neceftarium, paci non minus 
quam bcUo idoneum. Non igitur indiguit comu fibi innato, cum 
meiiora cornibus arma roanibus, quandocunque volet, polfit ac- 
cipere : etenim enfis et hafta majora funt arma et ad tncidea- 
dum promptiora-— ^Neque comu ncquc unguis quicquam nifi- 
cominus agere poflunt ; hominum vero arma eminus juxta ac 
cominus agunt : telum quidem et fiigitta magis quam comua. 

—Non igitur eft nudus, neque inermis ^fcd ipfi eft thorax fcr- 

reus, quandocunque libct, omnibus coriis difficilius fauciatu or- 
ganum.— Nee thorax folum fed et domus, et murus, ct turrii ' 
Ice. Galen, dcttfu Fan.l. i, c. z. 
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by their armature of (hells, or fiich like hard, 
and impregnable covering of their body ^. Others 
deftitute of this guard, are armed, fome with 
horns *, ibme with (harp quills and prickles ", 

' Shells dcferve a place in this furvey, upon the account 
of their great variety I the curious and uncouth make of fome, 
and the lieautiful colours, and pretty ornaments of others i but 
it would be endlefs to defcend to particulars. Omitting others, 
I ihall therefore only take notice of the tortoife-fhelly by rea- 
fon a great deal of dexterity appears, even in the fimplicity of 
(hat animal's ikeleton. For, befides that the (hell is a ftout 
guard to the body, and affords a fafe retreat to the head, legi 
and tail, which it withdraws within the ihell upon any danger ; 
befides this, I fay, the (hell fupplieth the place of all the bones 
in the body, except thofe of the extreme parts, the head and 
neck, and the four legs and tail. So that at firft fight, it i$ 
fomewhat furprizing to fee a complete ikeleton confiding of fo 
fmall a nun^ber of bones, and they abundantly fufficient for the 
creature's ufe, 

f Dente timentur apri ; defendunt comua tauros \ 
Imbelles Damx <}uid nifi praeda fumus ? 

Martial. 1. 13. Epigr. 94. 

* The hedge-hog being an helplefs, flow, and patient ani- 
mal, is accordingly guarded with prickles and a power of rol- 
ling itfelf up in them. * Clavis, terebrari fibi pedes, et difcindi 

< vifcera patientiflime ferebat^ omnes cultri i£^us fine gemitu 

* plufquam Spanana nobilitate concoquens* Borrichius in Blaf* 

* de Echino^ Panniculum camofum amplexabatur mufculus pene 

< circularis admirandae, fabricae, lacinias fuas ad pedes, caudam, 

* caput, varie exporrigens, cujus minifterio echinus fe ad arbitri * 

< urn in orbem contrahit.' A€t, Dan. in Blafio, 

Ifte licet digitos teftudinc pungat acuta, 

Corti^e depouto mollis echinus erit. Mart. 1. 13* Epig. 85. 

y 3 fomt 
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fome with claws^ Ibme with flings ^ ; fomc can 
Ihift and change their colours * j (bme can make 

their 

^ The fting of a wafp, or becy &c. is fo pretty a piece of 
tvork, that it is worth taking notice of, fo far as I have not 
found others to have fpokcn of it. Others have obfcrvcd ihe fling 
to be an hollow tube, with a bap of fhaip penetrating juices ; ht 
poifon, joined to the end of it, within tie body of the wafp» 
which is, in dinging, injected into the fleih through the tube. But 
there are, beiides this, two fmall, (harp, bearded fpears, lying 
within this tube, or fling, as in a fheath. In a wafp's fiing, I 
counted eight beards on the fide of each fpear, foroewhat like the 
beards of fifh hooks. Thefe fpears in the fling, or fheath, lie 
one with its point a little before that of the other ; as is repre-> 
fented in Fig. ai. to be ready, I conceive, to be Hrfl darted in- 
to the fiefh ; which being once fixed, by means of its foremoft 
beard, the other then (Irikes in too, and fo they alternately 
pierce deeper and deeper, their beards taking more a^id more hold 
in the fleih ; after which the fheath or fliog follows, to convey 
the poifon into the wound. Which, that it may pierce the bet- 
ter, it is drawn into a point, with a froall flit a little below that 
point, for the two fpears to come our at. ' By means of this 
.pretty mechaoifm in the fling, it is that the fling, when out 
of the body, and parted from it, is able to pierce and (ling us : 
and by means of the beards being lodged deep in the fleih, it 
comes to pafs that htts leave their fiings behind them, when they 
are diffurbed, before they have time to withdraw their fpeart in- 
to their fcabbard. In Fig. ai- is reprefentcd the two fpears as 
they lie in the fling. In Fig. 22. the two fpears are reprefent- 
ed when fqueezed out of the fling, or the fcabbard ; in which 
latter. Fig. A c b, is the fling ; c d, and b e, the two bearded 
fpears thrufl out. 

* The cameleon is fufEcicntly famed on this account. Be 
iidcf which, Pliny tdls us of a beafl as big as an ox, called the 

tarandus. 
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their efcape by the help of th^ir wings^ ind 
others by the fwiftnefs of their feet ; fome can 
fcreen themfelves by diving in the waters, others 
by tinging and difordering the waters y, can 



tgrandasy that when he pleafeth, aflumes the colour of an afs^ 
4Dd * Colorcm omnium fruticum, arboruro, flonim, locorum* 

< que reddic, in quibus latet mecuens^ ideoque raro capitur. Tiin^ 
1. 8. c. 34. 

How true this is, there may be fome reafon to doubt ; but, 
if any trutti be in the flory, it may be from the animals chufing 
fuch compauyy or places, as are agreeable to its colour : at I have 
ieen in divers caterpillars , and other inre6^Sy who, I believe, were 
aot able to change their colour, from one colour to another j 
yet I have conftantly obferved, do fix themfelves to fuch things 
as are of the fame colour ? by which means they dodge the fpec- 
tator's eye. Thus the caterpillar that feeds on elder, I have more 
than once feeh, fo cunningly adhering to the fmall branches of 
the fame colour, that it might be eafily miftaken for a fmall 
flick, even by a careful view. So a large green caterpillar, that 
feeds on buckthorn, and divers others. To which I may add, 
the prodigioas fagacity of the ichneumon flies, th;tt make the 
kermcs, for of that tribe all the kermes I ever faw were; how 
artificially they not only inclofe their eggs within that gummy 
fkin, or fhell, but alfo fo well humour the colour- of the wood 
they adhere to, by various ftreaks and colours, that it is not 
eafy to diHinguiih them from the wood itfelf. 

7 * Contra metum et vim, fuis fe armis quaeque defcndit. 
' Cornibus tauri, apri dentibus, morfu leones, alls fuga (e 

< aliae occuUatione tutantur : atramenti effuHone fepia?, torpore 
torpedines. Multae etiam infe6lantes odoris intoleri^ili fceditate 
depeUunt*' Cic. de I{^.. Deor. 1. 2. c. 50. 

Y 4 make 
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make their efcape; and ibme can guard their 
bodies^ even in. the very flames, by the ejeftion of 
the juice of their bodies *; and fome by their accurate 
fmell, fight, or hearing, can forefee dangers * ; 
others, by their natural craft, can prevent or efcape 
them ^ ; others by their uncouth noife ^ ; by the 
horrid afpeft, and ugly gefticulations of their 
Jw>dy ^ i and fome even by the power of theif 

excre- 

* A knight^ called Borvini, at Rocne, call a falamander 
into the fire, which prefcntly fwelled, and theo vomited flor^ 
of thick iUmy matter, which put out the coals ; tp which the 
falamander prefently retired,, putting them out ag^n in tfaf 
fame manner, as foon as they re-kindled, and by this means 
faved itfclf from the force of the fire, for the fpace of tv^o 
hours j after which it lived nine months. Vide Phil. Traaf. 
^^ 21. in Lowth. Abrig. vol* 2. p. 8x6. 

^ Pliny gives an infiance in each, 1. to. c. 69. * Aquila 

< clarius cernuot [quam homines] ; vultures /agacius odoran- 
* tur, liquidius audiunt talps obrutae terra, tarn denCo atque 

< furdo naturae elemento.' 

^ The doublings of the hare, before ihe goes to form, 
thereby to dodge and deceive the dogs, although a vulgar ob- 
fervation, is a notable inftin61: for an animal^ iefs famed for cun- 
ning than the fp^, and fome others. 

c It is natural for many quadrupeds, birds, and ferpents, 
not only to put on a torvous angry afpefl, when in danger, but 
a!fo to foarl, hifs, or by fume other no^fc deter their adverfary. 

* The iynx, or wrynecl^, although a bird of very beauti- 
ful feathers, and coafequently far enough off from being any way 

terribly ; 
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excrements, and their ftink *, C3$i annoy their 
enemy, and fecures themfclvcs s and againft Tome 

terrible ; yet, being in daogpr, hath foch odfl contoitions of 
itf neck ; and motions of its bead, that I remember hav^ feared 
mty when I was a boy, from taking their nefts, or touching the 
bird, daring bo more to venture iny hand into their holes, than 
if a ferpent had lodged in it* 

« ' Bonafus tuetur fe calcibas et ilercore, quod ab fe quater* 

* nis paflibus [trium jugerum longitudine. Plin. Nat. Hift. I. &• 
^ c. 15.] ejacuUtur, quod faepe comburit adeo ut deglabrentur 

* ^nes.' Ray's Synopf. Quadr. p. 71. 

* Camelus PeruTianus clama di^s neminem ofiendit, fed 

* miro admodum ingenio fe ab illata vindicat injuria, nimimm 
' vomitu vel cibi, humoris in vexantem retrorfum cuih im- 

* petu ejaculato, ob protdnfam colli longitudineip.' Id« ib. p. 146. 

* Tzqniepati, (Anglice Squnck, Prsef. and one that I faw they 
called a Stonck^) * Cum quis earn infe^btur, fundit cum ven- 
' . tris crepitu halitum foecidiffimum : quia ipfa tota teterrimuni 
' exhalat odorem, et uhna ftercufque eft foetidiffimum, atquQ 
< adeo peftilens, ut nihil fit reperire in noftro orbs, cui in has 
' re poflit comparari : que fit, ut in periculo confiituta, urinaQi 

* et faeces ad 8 pluriumve palTuum intervallum ejiciat, hoc modo 
f fe al^ omnibus vindicans injuriis, ac veftes inficiens maculis 
^ luteis indelibilibus, et niinquam fatis perfpirante odore : ali^s 
' innoxium aninqal eduleque, hac fola ratione horr^ndiQim^m.' 
Jd, ib. p» 182. 

' Si accipirer ardeam in fublimi moledat, flercore immifTo 

* in pennas ejus, eas putrefcere facit : uti 'Solinus fcribit de 

* Bonafo, &c. Ita et lupus urinam fpargit in perfequentcm.' 
pi. Mag. Hift. I/19.C. ;4. 

the 
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^ the divine providence itfelf hath provided a 
guard. 

By fuch fliifts and means as thefe, a fufficient 
guard is miniftered to every fpecies of animals, 
in its proper refpeftive place ; abundantly enough 
to fecure the fpecies from deftruftion, and to 
keep up that balance, which I have formerly 
ihewed, is in the world, among every, and all 
the fpecies of animals; but yet not enough to 
fecure individuals from becoming a prey to man. 
Or to other creatures, as their neceffities of life re- 
quire. To which purpofe the natural fagacity 
and craft of the one intrapping, and captivating, 
being in fome meafure equivalent to that of the 
other in evading, is as excellent a means for the 
maintaining the one, as preferving the other; 
and, if well confidered, argues the contrivances 
of the infinitely wife Creator and preferver of the 
world. 

' Thus againft the crocodile, which can catch its prey only 
before 1% not on one fide. So tbe fhark, of which take my 
often-commendod friend Sir Hans Sloane's obfcrvation; * It has 

* this peculiar to it, with fome others of its own tribe, that the 

* mouth is in its under parts, fo that it muft turn the birUy up- 
' wards to prey. And was it not for that tinne it is. in turning, 

* in which the purfued fiihes-cfcape, there would be nothing that 

* could avoid it ; for \t is very quick in fwimming, and hath a 

* vaft flrcngth, with the largcft fwallow of any fifh> and is very 

* dcYouniig.' Sloane's Voy. to Jamaica, p. 23. 

CHAP, 
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tS THE GENERATION OF ANIMALS. 



^TpHERE remains now only one thing more 

■■' of the ten things in common to animals, 

.and that is what relates to their generation ^, and 

con^ 

* spontaneous gencntion is a do^lrine (o generally ex« 
plodedy that I fliall noc undertake the difproof of it. It is eri- 
denty that all animals, yea, vegetables too, owe their produ^bioa 
to parent animals, and vegetables ; that I have often admired at 
the doth and prejudices of the antient philofophers, in Co ea(i}y 
taking upon truft the Ariftoteliaa or rather the Egyptain doc« 
trine of equivocal generation ;- that when they iaw flies, frogs, 
and lice, for inftance, to be male and female, and accordingly t» 
idgender, lay eggs, &c. they could ever imngine any of thefe 
creatures ihould be fpontaneoufly produced, efpecially in fo ro* 
tnantic a manner, as in the clouds ; as they particularly thought 

Crogi 
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Yrogs were^ and that they dropped down in fhowers of rain. For 
im anfwcr to this cafe of frogs, I fliall refer to a relation of my 
own, which my late moft ingenious and learned friend, the great 
Mr. Ray, requeued of me, and was pleafed to publifh in his laft 
tdition of his Wifdomof God manifefted, &c. p. 36^. 

Bat fome will y^' afTert the raining of frogs ; among whick 
the cnrious Dr. Plot is fomewhat of this opinion ; telling us of 
frogs found on the leads of the lord Alton's eate-houfe, at Tizal 
In ScafTordfhire, which he thinks by fome fuch means came 
there ; as alfo on the bowling-green, frequently after a ihower 
of rain. Plot's Hift. SuC c. %. fed. 47. 

But we may take a judgment of 'this, and an hundred fuch 
hke reports, to be met with in confiderable authors, from other 
the like reports that have been better inquired into. In a fear- 
city in Silefia, a mighty rumour was fpread of its raining millet- 
feed ; but the matter being inquired into, it was found to be only 
the feeds 6f the ivy-leaved fpeedwell, or fmall henbit, growing . 
in the place in great plenty. £ph. Germ. An. 3, Obf. 40. So 
in the Archipelago^ it was thought alhes were rained, ihips being 
covered therewith at a hundred leagues diflance : but in all pro- 
bability, it was from an eruption of Vefuvius, that then hap^ 
pened. About Warminfter in Wilts, it was reported it rained 
wheat ; but a curious obferver, Mr. Cole, found it to be only 
ivy-berries, blown thither in a confiderable quantity by a tem- 
peft. In the year 16961 at Cranflead near Wrotban in Kent, a 
pafiure-field was over-fpread with little young whitings, fup* 
pofed to fall from the clouds, in a temped of thunder and 
rain ; but doubtlefs they were brought thither with waters from 
the fea by the tempeft. See the before -commend(;d Mr. hown 
Abrig. Phil. Tranf. vol. ii. p. 143, 144, 

Neither needcth it feem flrange, that a(h«s, ivy-.berries, fmall 
fi(bes, or young frogs, (which yet may have fome other con- 
veyance,) ihould l^ thus tranfported by tempeftuous wind, ^n- 
^ering, to whatdifiance, and in what quantities, tlie fea waters 
were carrried by the great dorm, Nov. 26^ 1703, of which an 

3 in- 
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ingenious friend fent me thefe accounts from Lewe« in Suflex^ 
Tiz. ' That a phyfician travelling fooa after the llorm, to Tife- 
< hurfiy twenty miles from the Tea, as he rode along ptuclted fome 
« tops of hedges, and chewing them, found thpm fait : that fome 

* grapes hanging on the vines at Lewes, were fo too : that Mr. 

* Williamfon, rcftor of Ripe, found the twigs in his garden fait 
« the Monday after tho^ ftorm j and others obfcrved the fame a 
« week after. That the grafs of the downs about Lewes was fo 

* fait, that the Ihcep would not feed till hunger compelled them ; 
« and that the miller of Berwick, three miles from the fea at« 

* tempting, with his man, to fecure his mill, were fo walhed with 

* flaflies of fea water, like the breakings of waves againft the 

* rocks, that they were almoft ftrangled therewith, and forced 

* to give over their attempt/ * 

I called the doarine of equivocal generation, an Egyptian 
4o£b:ine, becaufe probably it had its rife in Egypt, to folve th« 
hypothefis of the produ£Uon of men, and other animals, out of 
the earth, by the help of the fun's heat. To prove which, th« 
Egyptians, as Diod. Sicul. faith, produccth this obfcrvation, 

* That about Thebes, when the earth is moiftened by the Nile, 

* by the.intenfe heat of the fun, an innumerable number of 
« Mice do fpring out.' From whence he infers, that all kinds 
of animals, might as well at 6rft come likewife out of th^ earth. 
And from thefe the learned bifliop Stillingfleet thinks other writ- 
ers, as Ovid, Mela, Pliny, &c. have, without examining 119 
truth, taken up the fame hypothefis. Vide Stillingflcet's Orig. 
Sacr. part 2. booki. chap. i. 

The beforc-commendcd Dr. Harris, from the obfervations of 
Dr. Harvey, S. Malpighi, Dr. De Graaf, and Mr. Lecwenhoeck, 
jnfeis three things concerning generation, as highly probable. 
%. < That animals are ex animalculo. e. That the animalcules are 

* originally in femioe marium, et non in focminis. 3. That they 

* can never come forward, or be formed into animals of the re- 

* fpeaive kind, without the o»a in feminis.' His proofs and jl- 
(uftntions. fee under the word Generation, in his Lex. Tech. v 2. 

* At 
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converfation of their Ipecies \ by that means. I 
would not be feemly to advance far in this ad-> 
mirable work of God j neither fhall I at all infift 
upon that of man, for the fame reafbn. And as 
for'the irrationals '^ I (hail confine myfelf to thdc 
five matters. * 

I. Their natural fagacity in chufing the fitted 
placed to repofite their eggs and young. 

II. The fitted times aiyl feaibns they make ufi: 
of for their generation . 

III. The due and ftated number of their young* 

_ _ « 

rV. Their diligence and eameft concern in their 

breeding up. 

V. Their faculty of feeding them^ and their art 
and fagacity exerted therein* 

^ < At oerto natani^ fi fieri potuiflet, ijHaxime opraflft fiium 

* opificium tflfe immortale: quod cum per nitteriam non Ikeret 

* (nam quod<-'*— 4x carne eft compofitum^ incorruptibile efle Aon 
' potelT) fubfidram quod potuit ipfi ad immortalicatem eft hbn* 
' cata, fapientis cujufdam urbis conditoris cxemplo, &c. Nammi- 

* rabilem quan jam rationem inveni^, quomodoin demortuianSma- 

* lit locum, novum aliud fuflkiaL' Gal. de ufu Part. 1. 14. c< 22. 

' * Animamia bruta oBftecricibus noa iadigent in edendo 

* paitUy cum indita naturz vi umbilicus feipfom occludat.' Oh 
H^dbeck in Blalil Anat. Felil* 

I. Th& 
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I. The natural fagacity of irrational animals^ 
in chufing the fitteft places to repofite their eggs 
and young. Of this I have given larger hints 
already than I needed to have done, when I ipakd 
of the architefture ^ of animals, intending then to 
have wholly pafled by this bulinefs of generation : 
I fliall therefore now only fuperadd a few other 
inftances, the more to illuftrate this matter. 

It hath been already fhewn, and will hereafter 
^ farther appear, that the places in which the 
feveral fpecies of animals lay up their eggs, and 
young, are the beft for that purpofe ; waters ™ for 

^ thap. 13, 

^ Book viii. chap. 6. 

^ The ephemeron, at it is aa uoufual and fpecial inftanc6 
•f the brevity of life, fo I take it to be a wonderful inftance of 
the fpecial care and proTidence of God, in the confervation of 
the fpecies of that animal; For, 1. As an animal, whofe life is 
determined in about five or fix hours tioie, viz. (from ab9Ut fis 
in the evening, till about eleven o'clock at night,) needs no 
food ; fo neither doth the ephemeron eat, after it is become a 
fly. a. As to its generation ; in thofe five hours of its life, it 
performs that, and all other neccflary offices of life : for in the 
beginning of .iu life, it iheds its coat $ and tbat.betng done, and 
the poor little animal thereby rendered light and agile, it fpenda 
the reft of its ihort time in friiking over the waters, and at ^the 
fame time the female droppeth her eggs on the waters, and the 
aiale his fperm on them, to impregnate them. Thefe eggs are 
I fpresd 
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one rfleih for another j holes in wood ", earthy 
or ftone ^. for others ; and nefts for others ; 
and we fhall find, that fo ardent is the propen- 
fity of all animals, even of the meancft infe<5ls> 
to get a fit place for the propagation of their 
young, that, as will hereafter appear, there is 
fcarce any thing that efcapeth the inqueft of thoie 
little fubtle creatures. But befides all this, there 
arc two or three things more obfervable, which 
plainly argue the inftindk of fomc fuperior being. 
As, 

1. The complete and neat order which many 
creatures obferve in laying up their feed, or eggs 
in proper repofitories s of which I fhall Ipeak in 
another place p« 

fpread about by the waters > defcend to the bottom by their' 

0wn gravity; and are hatched by the warmth of the fun, into 

little worms, which make thcmfelves cafes in the clay, and feed 

on the fame without any need of parental care. Vide Ephem. 

vita, tranllated by Dr. Tyfon from Svrammcrdam. See alfo book 
Tiii. chap. 6. 

f See chap. 13. and book ?iii. chap. 6. 

• The worms in chap. 11. breed in the holes they gnaw 11. 
Amc, as is manifeft from their eggs found therein. 



r See book viii. chap, i 



a. The 



THE GENERATION OF ANIMALSi ^^^ 

a: The fuitable apparatus in every creature's 
body, for the lay ing up its eggs, feed or young 
in their proper place. It would be as endlefs as 
needlefs to riame all particulars, and therefore an 
inftance or two of the infeft tribe may ferve for a 
fpecimen in this place, till I come to other particu- 
lars. Thus infefts, who have neither feet adapted 
to fcratch, nor nofes to dig, nor can make 
artificial nefts to lay up their young ; yet what 
abundant amends is there made them, in the power 
they have either to extend the abdomen % and 

thereby 

^ Many, if not moft flies, efpeoially thofe of the de(h-fly-kind, 
baye a faculty of extending their uropygia, and thereby are enablea 
to thriitl their eggs into convenient holes and receptacles for their 
young, in flefli, and whatever elfe they ny-blo\v; but none tnore 
remarkable than the horfe fly, called byPennivts in Mouflfet, (p: 62.} 
ixoXiSpe'f &c. Curvicauda, and the whame or burrel-fly, which is 
vexatious to horfcs in fummer, ^ot by ftioging them, but only by 
their bombylious noife, or tickling them, in (licking their nits, or 
eggs on the hair : which they do in a very dexterous mann(:r, by 
ihrufting out their uropygia, bending them up, and by gentle, flight 
loaches, (licking the eggs to the hair of the legs, ihoulders, and 
ilecks conimonly of horfes ; fo thathorfes which go abroad, and are 
feldom dreiTcd, are foihewhat dtfcolbured by the numerous nits ad^ 
hering to their hair. 

Having mentioned fo much of the generation of this }itkft£k, aU 
though it be a little out of the way, I hope I ihall be excufed foe 
taking notice of the long-tailed maggot, which is the produ£t of 
thefe nits or eggs, called by Dr. Plot, eruCa, glabra, [or rather eula 
fcabra, it ihould be] caudata aquatico-arborea, it being found by 
him in the water of an hollow-tree } but I have found it in ditches, 
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thereby reach the commodious places they cofuld 
not othcrwife come at; or elfe they have ibm^ 
aquleous part or inftrumcnt to terebrate, and make 
way for their eggs into the root % tiunk V 

fruit 

faw-pitSyhoIet of water in the high- way, and fuch lilce places, where 
the waters are mod (i\\\ and foul. This maggot I mention, as being 
1 fingular and rcmarkabre work of God, not fo mach for its being r<y 
utterly unlike as it is to its parent bee-like fly, as for the wife proW* 
iion made for it by its long tail ; which is fo jointed at certain dif- 
tances from the body, as that it can lie withdra>vny or fheathed, one 
part within another, to what length the maggot pleafeth, fo as to en« 
ible it to reach the bottom of very (hallow,- or deeper waters, as ft 
hath occafion, for the gathering of food. At the end of this tapering 
is a ramification of fibrinx,or fmall hairs, reprefentin^, when ipread, 
« ftar 3 with the help of ivhich, fpread out on the top of waters, k is 
enabled to hang, making, by that means, a fmall depreflion or con- 
cavity on the furface of the water. In the midft of this dar, I imagine 
the maggot takes in air, there being a perforation, which, with a 
microfcope, I could perceive to be open, and by the ftar to be guards 
cd againil the incurtion of the water. 

' The excvefcences on the root of cabbages, turneps, and divers 
others plants, have always a maggot in them j bat what the aniroa! 
18 that thus makes its way to the root underground, whether ichneu- 
mon, phalaena, fcarab, or fcolopendra, I could never difcover, being 
not able to bring them to any thing in boxes. 

* I prefome there are only of the ichneumon-fly -kind, that have 
their generation in the trunks of regetables. In Malpight de Gallis, 
fig. 6i. is a good cut of the gouty excrefcences, or rather tumours, of 
the briar-dalk, from which proceeds a fmall black ichneumon fly 
with red legs ; black, fmooih jointed antennae ^ pretty large thorax 
and ihorl, round belly, in the (hape of an heart. It leapeth as a flea. 
The male, as is other infefla, is leiler than the female, and very 

Tenereonsy 
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fruit ', leaves ", and the tender buds of veget- 
ables 



Tencrous in fpite of danger, getting upon the female, whom they 
beat and tickle with their breeches and horns to'excite them to a coit. 

■ 

Another example of the generation in the trunks of vegetablea, 
Ihall be from the papers of my often-commended friend Mr. Ra)K> 
which are in my hands, and that is an obfervation of the ingenious 
Dr. Nathaoiei Wood. ^ I have, faid he, lately obferved manyeggt, 

* in the common rufli ; one fort are little tranfparent eggs, in ihape 

* fomewbat like a pear, or retort, lying within the ikin, upon or ia 

* the medulla, ^ufl againft a brownifh fpot on the outfide of the 
' ruih j which is apparently the creatrix of the wound made by the 

* fly, when ihe puts her eggs there. Another kind is much longer^ 
< and notfo tranfparent, of a long oval, or rather cylindrical form ; 

* fix, eight, or more, lie cbmmcAily together acrofs the ruih, parallel 
' to each other, like the teeth of a comb, and are as long as the breadth 

* of the ruih.' Letter from Kilkenny in Ireland, April the 28th, 1 69 7. 

f See book viii. chap. 6. 

« I have, in chap. 13. book viik and chap. 6. taken notice of the 
mdificationand generation of romeinre£ls,on the leaves of vegetables, 
and fliall therefore, for the illuflratlon of this place, chufe an uncom- 
mon example out of the fcarab-kind (the generation of which tribe 
hath not been as yet mentioned) and that is, of a f.Ttall fcarab bred 
in the very tips of elm leaves. Thefe leaves, in fummer, may be 
obferved to be many of them, dry and dead, as alfo turgid ; in 
which lieth a dirty, whitifh, rough maggot. From which proceeds 
a beetle of the fmalleft kind, of a light, weefel colour, that leapeth 
like a gralhopper, although its legs are but fliorr. Its eyes are black- 
ifli, elytra thin, and prettily 'furrowed, with many concavities in 
them; fmall clubheaded, antennae, and a long roftrum like a pro- 
bofcis. Z 2 Tht 
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ables % or idmc other fuch curious and fecutf 
method they arc never deftitutc of. To which 
we may add, 

3. The natural pbifon ^y ot what can I call it? 
which many, or moft of the creatures, laft in- 
tended, have, to caufe the germination of fuch 
balls, cafes, and other commodious repofitories, 
as are an admirable lodgement to the eggs and 
young ; that particularly affift in the incubation 
and hatching the young, and then aflFord them 
fufEcient food and nouriihment in all their 
nympha-ftate, in which they need food ; and arc 
afterwards commodious boufes and beds for theni 
in their aurelia-ftate, till they are able to break 
prifon^ fly abroad^ and ihift for themfelves. But 

this 

The fame, or much like this, I have met with on tips of oiken 
and holly leaves. How the fcarab lays its eggs on the leaf, whether 
by terebrating the leaf, or whether the maggot, whca hatched, doth 
it, I could never fee. But with great dexterity it makes lU way be* 
twecn the upper and under mcrobrancs of the leaf, feeding upon tha 
parenchymous part thereof. Its head is (Icnderer and (harper than 
moft of maggots, as tf made on purpofe for this work; but yet I 
have often wondered at their artifice, in fo nicely feparatiog the mem* 
branes of the elm-leaf, without breaking them, and endangering thetr 
own tumbling out of them, confidering how tiiio, and very tender^ 
the ikins of that leaf particularly are. 

' See book viii. chap. 6. 

y See book viii. chap. i. 
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this Ihall be taken notice of, when I come to 
treat of infedtSf 

II. As irrational animals chufe the fitteft 
place, fo alfo the fitteft tiraes and feafons for 
their generation. Some indeed are indifferent to 
all times, but others make ufe of peculiar fea- 
fons *. Thofe, for inftance, whofe provifions are 
ready at all feafons, or who are under the tuition 
of man, produce their young without any great 
regard to heat or cold, wet or dry, fummer or 
winter. But others, whofe provifions are pecu- 
liar, and only to be met with at certain feafons 
gf the year; or who, by their migration, and 
change of plape, are tied up to certain feafons ; 
thefe (as if endowed with a natural (;are ai>d 
fbrefightof what ihall happen) do accordingly 
lay, hatch, and nurfe up their young in this moft 
proper feafons of all the year fpr their purpofe ; 
as in fpring, or fummer, the tipies of plenty of 
provifions, the times, of warmth for incpbation, 
and the hioft proper feafons to breed up their 
young, till they are able to ihift for themfelves, 
and can range about for food, and fee]c places pf 
retreat and fafety, by flying long flights as well 

as 

fvi^vaofAii h m d'^ttfti^ticn vfa^. Arift. Hid. An. 1* 5. c« 8, iibi 
pLura. 
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as their progenitors^^ and pafling iftto far Jiftant 
regions, which, when others fail, afford thofc 
helplefs creatures the neceffaries of life, 

III. To the fpecial feafons, I may add the pe* 
culiar numbers of young produced by the irra-^ 
tional creatures. Of which I have already takeii 
fome notice, when I fpake of the balance of 
animals »• Now, if there was not a great deal 
more than chance in this matter, even a wife go- 
vernment of the creation, it could never happen 
that every fpecies of animals fhould be tied up 
to a certain rate and proportion of its increafe ; 
the moft ufeful would not be the mpft fruitful, 
and the moft pernicious produce the feweft 
young, as I have obferved it commonly is. Nei- 
ther would dvery fpecies produce fuch a certain 
rate as it is only able to breed up; but all would 
be in a confufed, huddled ftate. Inftead of which 
on the contrary, we find every thing in com- 
plete order; the balance of^ genera, fpecies and 
individuals always proportionate and ^en ; the 
balance of fexes the fame ; moft creatures tied 
up to their due ftint and number of young, with- 
out their own power and choice, and others (par- 
ticularly 

• See chap, x^ 
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ticularly of the winged ^ kind,) producing their 
due number at choice and pleafure ; fome large 
numbers, but not more than they can cover^ feed 
and fofter; others /ewer, but as many as they can 
well nurfe and breed up^ Which minds me, 

\ 

IV. Of the diligence and earneft concern which 
irrational animals have of the produdion and 
breeding up their youQg* And here I have al- 
ready taken notice of their zrop^., or natural affec- 
tion, ajid with whit zeal they feed and defend 
their young. To which may be added thefe two 
things : 

I, The wonderful inftindt of incubation. It 
is utterly impoffible, that ever unthinking, un- 
taught animals fliould take to that only method 
of hatching their young, was it not implanted in 
their niiture by the infinitely wife Creator. But 
fo ardent is their defire, fq unwearied is their 

patience, 

^ Mr. Ray alleges good rea(bn to conclude^ that although birds 
have not an exa£^ power of numbering, yet, that they have of 
diftinguilhing inany from few, and knowing when they come near 
to a certain number ; and that they have it iii their power to lay many 
or few eggs. All which he manifefteth from hens, and other do* 
nicftic fowls, laying many more eggs when they are withdrawn, than 
when not. Which holds in wild as well as domcftic birds, as ap- 
pears from Dr. Lifter's experiment in withdrawing a fwallow's egg^ 
which by that means laid nineteen eggs fucccHivcly before ihe gave 
over. Vide Ray's Wifdoro '^f God, &c. p. 137, 

Z4 
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patience, when they are engaged in that bufinefs, 
that they will abide in their nefts fqr fevcral 
weeks, deny themfclves the pleafures, and even 
jhe neceflaries of life ; fonie of them even ftarving 
themfelves almpft, rather than hazard their egg$, 
to get food ; and others either performing the 
o^ce by turns % or elfe the one kindly feeking 
pur, and carrying food to the other ^, engaged 
in the office of incubation. But of thefe matters 
in a mor^ proper place ^ 

^. When the young ones are produced, not 
only with what care do they feed and nurfe them; 
but with what furprizing courage do all or mod 
pre^tures defeqd them ! It is fomcwhat ftrange to 

fee 



% 

' * Palum^esincubatfoemina poft meridianaininatutin%m,cxten» 
' mas. Columbae incubant ambo, in(erdia mas, po£i\i foemina** 
Flin. Nat. Hifl. 1. lo.c. 58. 

' Of the common crow, Mr. Willoughby faith, * The females 
' only Gt, and th^it diligently, the males in the mean time bring them 
■* yiftuals ; as Ariftotle faith. In moft other birds, which pair to. 
* gether, the male and female fit by turns.' Ornithol. 1. 1. fe6^. 1. 
c. t. (eSt, 2. And I have obferved the female-crows to be much 
fatter than the males, ip the time of incubation ; by reafon the male, 
out of his conjugal affe^Hopj alipoft fiarves himfelf to fupply the 
female with plenty. 

• Sec book vii. chap. ^ 
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fee timid creatures ^, who at other times are 
cowardly, to be full of courage, and undaunted 
it tb^t time i tQ fee them furipufly and boldly 
encounter their enemy, inftead of flying from 
him ; and expofe themfelves to every danger, 
rather than hazard and fof fake their young. 

With this earned concern of the irrational 
animals for their ypung, we may join in the 

y. And laft place, their faculty and fagaclty 
of feeding them. About which I ihall take ao-^ 
tice of three things ; 

I. The faculty of fuckling the yqung is an ex7 
cellent provifion the Creator hath made for thofe 
Jielplefs creatures. And here the agreeablenefs 
and fuitablenefs of that food to young creatures 
' deferves particular obfervatiqn ; as alfo their de-: 
light in it, and defire and endeavours after it, 
f yen as foon as born s, together wjth the willing-»^ 

nefs 

f < Volucrlbus natura novam quandam, pullos educandi, rationein 
f ^xcogitavit ; ipfis enim prxcipuum quendam amorern in ea qus 
' proc]:«arent, ingencravir, quo impulfu beilum propuUis cum fero« 
^ cibus animalibus, quae ante dccUnarunt, intrepide fufcipiuntyvic- 

* tumque ipfis couveuieniem fuppeditant.' Galeo de ufa Fart. 1. 
14. c 4. 

( ' In lis animantibus quae Ia£be aluntur^ omnis fpre cibus ina<} 

* trupi la£tefcere mcipit^ eaque^ quae palo ante nata funt, fiot ma- 

* giftr* 
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nefs of all^ even the mod favage and fierce anU 
mals, to part with it, and to adn^inifler it to 
their young, yea, to teach and inftitute them in 
the art of taking it^ 

And laftly, to name no more, the curious ap- 
paratus which is made for this fervice in the 
divers fpecies of animals, by a due number of 
breads, proportionable to the occafions of each 
animal, by curious gland$ in thof^ breafts, to 
feparatethat nutritive juice, the milk, by arteries 
and veins to convey it to them, and proper 
rivulets and channels to convey it from them, 
with dugs and nipples, placed in the moft con- 
venient part of the body ^ of each animal, to ad* 

minifte? 

. ^ giftrOy duce natura, mammas appetunt, eanimque ubertate fatu* 
' raotur. Atquc ut intcJIigamus nihil horum effc fottuitum, et h»c 

* omnia efle provide, folertifque nanira:, quae multiciplices foetus 
' procreant, ut fucs, ut canes, his mammarum data eft muliiiudo; 

* quas eafdem paucas habcnt eae beftix, quae pauca gignunt.* Cic 
de Nat. Deor. 1. 2. c. 51. Confule quoque Galea, de ufu Part. 
1. 14. c. 4. Sc 1. 15. c. y. 

»• * Animalia folidipeda ct ruminaotia, vcl cornigcra, inter fcroora 
^ mammas habent, quorum foetus fiatim a paitu pedibus infiftunr, 
quod matres inter ladlandum noa decumbant ut equa, afina,-&c. 
« Animalia digitataet moltipara in medio ventre, fcil. fpatto ab in- 
< guine ad pe£kus, in cuniculo ufque ad jugulum, duplicem mam- 

* marum feriem fonita funt» qua* omnia decumbentia ubera fcetibus 

* admoYcnt, ut urfa, lea^na, &c. Si vcro haec in folo inguinc mam- 

^ * mas 
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minifter it to their young • all thefe things, I fay,^ 
(lo t^anifeflly proclaim the care and wifdom of 
the great Creator^ . , 

2. As For fuch animals as do in another man- 
ner breed up their young, by finding out food, 
?ind putting it into their mouth, the provifion 
made in them for this fervice, to ftrike, catch, to. 
pouch and convey their prey and food to their, 
ytung \ is very confiderable, Aad io is alfo. 

their 

f mas gererent, propria cure inter decumbcDdum foetus acceflum ad 
f mammas nonnihil przpcdirent. Mulieribus mammx binse funt, ut 
f ec papillae, nimirum ut latus lateri confoi miter refpondeat, et ut 

* alternatim iofans a latere in latus inter fugendum transfccacur, ne 

* corpus ejus uni lateri nimis afluefceDs quoquo modo incurvetur* 

* Simla, hdmo (yiveftris/ Sic. Blaf. Aoac. Animal, pan. i. c. 6* 
^ cane ex Whartooo. See h^re what Pliny bath ai(b» i. 1 1. c 40* 

In the elephant, the nipples are near the breafl, by reafon the old 
one is forced to fuck herfclf, and by the help of her trunk conveys 
the milk into the mouth of her yousg. Vide Phil. Tranf. No. 356. 

* For an exemplification, I might name many animals, particu- 
larly birds, whofe parts are completely fuited to this fervice. They 
arc charafleriftics of rapacious birds, to have aduncous bills and 
talons to hold and tear j and ftrong brawny thighs to flrike and 
carry their prey ; as well as a (harp piercing fight to efpy it afar oflF. 
Rail Synopf. Method. Av. p. x. The pelican alio might be here 
named, for its prodigious bag under its bill and throat ; big enough 
to contain thirty pints. Id. ibid, p. 122. And, to name no more, 
the common heron hath its moft remarkable parts adapted to this 
fervice ; long legs for wading j and a long neck anfwerable thereto 



3^4 THE GENERATION OF ANIMALS, 

their fagacity in equally diftributing it among 
them, that among many, all (hall be duly^ equal? 
ly, and in good order, fed. 

3. There is yet another inftindt remaining, of 
fuch animals as can neither adminifter fuck to 
their young, neither lay them in places affording 
food, nor can convey and bring them food, but 
do with their eggs, lay up provifions for. their 
future young. Somewhat of this is reported of 
foipe birds ^; but I have myfelf, with pleafure^ 
frequently feen fome of the fpecies of infeds to 

carry 



to reach prey; a wide extenfive throat to pouch it; long toes, whh 
ftroDg hooked talons, (one of which is remarkably ferrate on the 
edge) the better to hold their prey i a long fliarp bill to ftrike their 
Brey ; aad fersate towards the point, with Iharp hooked beards ftaad* 
ine backward, to hold t^eir prey fdik when firuck ; and laftly, large, 
broad, concave wings (in appearance much too large, heavy, and 
cumherfome for fo fmall a body,) but of greatcft ufe to enable them 
to carry the greater load to their nefls, at feveral miles diftance; as 
I have feen chem do from feveral miles beyond me, to a large he* 
ironry above three miles diftant from me. In which I have feen 
plaife, and other fifh, fome inches long, lying under the high trees 
in which they build ; and the curious and ingenious owner thereof, 
D*Acre fiarret, Efq; hath feen a large eel conveyed by them, not- 
withftanding the great annoyance it gave them in their flight, by its 
^willing this way and (hat w^y abo^t their bodies- 

^ This is reported of the American oftrich mentioned by Acarerte, 
in Philof. Tranf. No. 89. Of which fee book vii. chap. 4* 
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carry ample provifions into their dry and barren 
cells, where they have fealedthem carefully and 
cautioufly up with their eggs, partly, it is like 
for incubation-fake, and partly sfs an eafy bed to 
lodge their young ; but chiefly, for future pro- 
vifion for their young, in their nympha-ftatei 
when they ftand in need of food K 

* Hornets, wafps, and all the kinds of bees provide honeys and 
many of the pfeudophecSy and ichneumon wafps and flies, carry 
naggots, fpidersy &c. into their nefts 1 of which fee chap. 13. 
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THS CONCLUStOK. 

'TpHUS I have, as briefly as 1 well could, (and 
•*• much more briefly than the matters deferv- 
ed) difpatched the decade of things I propofed in 
common to the fenfitive creatures. And now let 
us paufe a little, and refled. And upon the 
whole matter, what lefs can be concluded, than 
that there is a being infinitely wife, potent, and 
kind, who is able to contrive and make this 
glorious fcene of things, which I have thus given 
only a glance of! For, what lefs than infinite 
could ftock fo vaft a globe with fuch a noble fct 
of animals! all fo contrived, as to minifter to 
one another^s help fome way or other, and moft 
of them ferviceable to man peculiarly, the top 
of this lower world, and who was made, as it 
were, on purppfe to obferve, and furvey and fet 
forth the glory of the infinite Creator, manifeft- 
ed in his works ! Who ? what but the great God, 
could fo admirably provide for the whole animal 
world, every thing ferviceable to it, or that can 
be wilhed for, either to conferve its fpecies, or to 

' minifter 
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minlfter to the being or well being of individuals ! 
Particularly, who could feed fo fpacious a world, 
who could pleafe fo large a number of palates, or 
fuit fo many palates to fo great a variety of food, 
but the infinite confervator of the world ! And 
who but the fame great HE, could provide fuch 
commodious clothing for every animal ; fuch 
proper houfes, nefts, and habitations ; fuch fuit- 
able armature and weapons ; fuch fubtilty, arti- 
fice, and fagacity, as every creature is more or 
lefs armed and furnilhed with, to fence off the 
injuries of the weather, to refcue itfelf from 
dangers, to preferve itfelf from the annoyances 
of its enemies j and, in a word, to conferve it- 
felf, and its fpecies ! What but an infinite fuper- 
intending Power could fo equally balance the 
feveral fpecies of animals, and conferve the num- 
bers of the individuals of every fpecies fo even, 
as not to^over or under-people the terraqueous 
globe I Who, but the infinite wife Lord of the 
world, could allot every creature its moft fuitable 
place to live in, the moft fuitable element to 
breathe, and move, and aft in ! And who, but 
HE, could make fo admirable a fet of organs, 
as thofe of relpiration are, both in land and 
water animals ! Who could contrive fo curious a 
fet of limbs, joints, bones, mufcles, and nerves 
to give to every animal the moft commodious 
motion to its ftate and occafions I And, to name 

no 
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no more, what anatomift, matherhatician, wofk* 
men, yea, angel^ coUld contrive and make fd 
curious^ fo commodious, arid every way fo ex- 
quifite a fet of fenfes, as the five ftnfes of animals 
are ; whofe organs arc fo dexteroilfly conttivedi 
fo conveniently placed itt the body^ fo neatly ad' 
jufted, fo firmly guarded, and fo completely 
fuited to every occafion, that they plainly fet 
forth the agency of the infinite Creator and con* 
fervator of the world ! 

• • • • . . 

So that herej upon a ti*anfient view of thd 
animal world in general only, we have fuch a 
throng of glories, fuch an enraviihing fcene of 
things,, as may excite us to admire^ praife, and 
fedore the infinitely wife^ powerful, and kind 
CREATOR; to condemn all atheiftical princi- 
ples ; and with holy David; Pfalm xiv* v, i. tO 
tonclude, that he is in good earneft.a fool^ that 
dares to fay^ * There is no God.,* when we are 
fevery where furrounded with fuch manifeft char- 
adters, and plain demonHrations^ of that infinite 
Beings 

But in the next book we Ihall ftill find greater 
tokens, if poffible, when I come to take a view 
of animals in particular^ 

A StJRVEY 
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OF THE PARTICULAR 

TRIBES OF ANIMALS- 

YN the foregoing book, having taken a view of 
'■• the things in common to animals, my bufi" 
nefs, in the next, will be to infped the particu- 
lar tribes, in order to give further manifeftations 
of the infinite Creator's wifdom, power, and 
goodnefs towards the animal world, j 



BOOK V. 



A 8URVETOF MAN. 

THE firft genus of animals that I (hall take 
notice of, fliall be man, who may juftly 
claim the precedence in our difcourfe, inafmuch 
as God hath given him the fuperiority in the ani« 
Vol. J A a mal 
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mal world. Gen. i. 26. ' And Grod faid. Let us 
niake man in our image^ after our likenefs; 
and let them have dominion over the filh of the 
fea, and over the fowl of the air, and over the 
cattle, and over all the earth, and over every 
creeping thing that creepeth upon the earth.' 

And as to man, we have fo excellent a piece of 
workmanfhip, fuch a microcofm,fuch an abridge- 
ment of the Creator's art in bim^ as is alone fufE- 
cient to demonftrate the being and attributes of 
God» Which wilb appear, by confidcring the 
foul and the body of man* 
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OF THE SOUL OF MAN. 

X^Y furvcy of man I fhall begin with the foul 
of man, by feafon it is his moft noblo 
part % the copy of the divine image in us **, in 
which we have enough to fill us with admiration 
of the munificence, power, and wifdom of tb^ 
infinite Creator % when we contemplate the 

tioble 

^ ^ Jam rera animttm ipfutn, xtieoternque homlnis, rationetOy con* 
' (ilium prudentiam, qui oon dirina cura perfe£la efle perfpicity is 
' his ipfis rebus mihi videtur carere. Cic. de Nat. Deor. 1. a. c. ^9. 

f Scnfum a coelefti Jemiflum traximus areey 

Cujus egent proDa, et terram fpefbiDtia i miindi 
Principio indulfit communis conditor ilHs 
Tantum animas \ nobis anixnum quo<lue« 

Juv. Sat. ZT« rer* 144. 
£t cum non alitor poifent mortalia fingi, 
AdjuDzit geminasy ills cum corpore lapfc 
latereunt 1 hsc fola mauet, buftoque fuperf^ea 
Evolat. Claud, de 4 ConfiiL Hob* 

* ^ Nam fiquis iralU fete addiAus, fed Ubeni icntcntit rtnuii com* 

< fiderationem inieriti conrpicatus in tuiu cttrnkiai ic foccoraift 

< ceUavie taatain ffitntcm hB^karci oenijpicatiie tt«9#i cnjuTvism* 

Aa« <«iali» 
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noble faculties of this our ftiperior part^ the vaft 
reach add compafs of its underftandingy the pro-^ 
dtgiom quicknefs and piercingnefs of its thought, 
the admirable fubtilty of its inventioD, the com- 
£bandiiig power of its wifdom, the great depth 
of its memory p, and, i^ a word, its divine na-« 

ture and operations. 

But 

< malit ctminH^ontm (ofhnii ^nim declamnt opificis ia^cafiani} 

< liiciitit, que homki ineft^ cioeUentiam intcUigety turn oput dt 

* parthim udiitate, quod prius exiguum cfiTe fibi videbatur, per- 
' feCtiffims theologix vcrum principium conftttuet : qux tfacologia 
^ .multo eft major atquc prsftaatior tota niedidnft.' G^Iea de ufii 
Pftrt* 1. 17. c i, 

V Among many examplci that I could give of perfoni £nnous for 
memory, Seneca's account of himfelf may be one : Haac [memo- 
' Ham] aliquaado in me floruiffe, ut non tantum ad ufum fufficem^ 

< fed in miracufum' ufque procederet, non nego. Nam et 2000 no- 

* minum recitata, quo ordine erant di£(a, redd^baih : et ab kit qui 

* sd audienctum prcceptorem noftruth convenerunfy £ngulos Terfui 

* a fingulis datos, cum plures quam 200 eiioerencury ab ultimo in-' 
' cipient ufqoe ad primum recitabam.' After v^hich, mention is 
made of the great memory of Latro Porcius« (charififme mihi fbdalis, 
Seneca calls him) who retained in his memory all the declamations he 
had ffcr fpoken, and nerer had his memory fail him, not (b much 
as in one fingle word. Alfo, be ukes notice of Cyneas, ambafla« 
dor to the Romans, from King Pyrrhus, who in one day had fo well 
learned the names of his (ped^ators, that * poftero die novus homo 
' ct feaatum^ et omnem urbanam circumfu&m feoatu plebemi no- 
' mmibat fuis* per€ilutavit.* Senec. Controrerf. 1. t. mit. Vide 
^ttoque Plin. 1. ?• c. a^. wheie he alfo adds other exampba» viz. 

< Cyrus rex omnibus in exercitu (iio militibus nomina reddidit; L. 

* Scipio populo Rom* Mithridatcs la geatium reX| totidem lingnit 

3 •jara 
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But I Ihall not dwell on this^ though the fu« 
perior part of tmin, becauie it is the leaft known* 
Only there are two things I cannot pafily pafs by^ 
becaufe they manifeft the fpecial concurrence 
end defign of the infinitely wife Creator, a^ 
having a particular and neceflary tendency tp the 
inanagement and good order pf the world's afiairs. 
The 

It Qf which 'i$ the various genii, or inclina- 
tions ' of mens minds to this, and that, and the 
other bufinefs ^. We fee how naturally men be* 
take themfelves to this and that employment ; 
fome delight moil in learping and books, fome 

f jura dedit, pro coacione^Dgulas fine interprete aiiaras, Charmidat, 
* fen potiut^tnieades^'^us quis eacgent volainina in bibliothccii, 
f Jegentis modo repretentavi^' 

t Diverfis etenim gaudet natura miDiftrUi 
Ut fieri diver (a queant omanda tenai. 
Nee patitur cunfbos ad eandem currere metam, 
Sed varias jubet ire vias, Tariofque laboret 
J^ufcipere, ut varip cultu fit pulchrior prbii. 

PnUogt in Scorp. 

'Av^paO-iVi Ice* 

' Ita non oiqnibus hominiftut fui( dona dat Deus, neque bonani 
' indolem, neque prndentiani^ nee elqquentiam ; alius namque yuI* 
f tif m habet deformem ; fed Peus formam eloquencia ornati' i^i* 
^om..Odyf. 8. The like alfo in Iliad. 1. 13. 

Am 



I 



J74 DivBaaiTY of ginius.in man. 

in divinity, fomc in phyfic, anatomy, and botany, 
fome in critical learning, and philology, fome in 
mathematics, fome in metaphyfics, and deep re* 
fearches ; and fome have their delight chiefly in 
mechanics i archite(3iire, war, navigation, com-- 
merce, agriculture ; and fome hiave their inclina-^ 
tions lie even to the fervile offices of the worlds 
and an hundred things beiides. 

Now all this is an admirably wife, as well as 
mod nec60ary provifion, for the eafy and fure 
trania£ting the world's affair; to anfwer every 
eiMl and occaiion of man, yea, to make man help- 
ful to the poor helplef^ beafls as far as his help 
4s needful to them i and all, without any great 
trouble, fatigue, or great inconvenience to man ; 
rather as a pleafure and diverfion to him. For fo 
far it is from being a toil, that the great^il la- 
bours ', cares, yea, and dangers too, become 
pleafant to hi(n who is purfuing his genius, and 

whofe 

' Although Solomon declares, Bed. xii. 12. ' That much ftudjr 
^- is a weannefftto the fieib ;' yet we fee with what pleafure and aifi* 
duity many apply them fcl vet to It. Thus Cicero tells of Cato, 
whom he ufually found in LucuUus's library j ^ M. Catonem vidi 
' inl^ibliotheca fedentem* multis circumfufum Stoicorum librit, 
< Erat eqimi uc fcis, in eo inexhauila aviditas legendi, nee iatiari po- 

* terat : quijppe ne reprebenfionem quidem vulgi inanem reformidans^ 

* in ipfa curia folerct legere fspe dum fenatus cogeretur— — >at Hduo 

* Ubioruro*— —Yidcbatur.' Ciq. de FinibuS| L 3. c, %, 
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whofe ardour of inclination eggs him forward* 
and buoys him up under all oppoiition, and car, 
rieth him through every obftacle, to the end of 
his deiignsi.and deiires. 

11. The next is, the Inventive power of the 
foul". Under which I might fpeak of many 
things; but I fliall take notice only of two, be** 
caufe they manifeft the particular concern and 
agency of the infinitely wife Creator. The 

I. Is, That man's invention Ihould reach to 
fuch a great variety of matters ; that it ihould 
hit upon every thing that may be of any ufe, 
either to himfelf, or to human fociety, or that 
may any ways promote, what in him lie$> the 
benefit of this lower part of the creation* 

■ 

For the illuflration of this, I might take a 
view of all the arts and fciences, the trades, yea, 
,the very tools they perform their labours, and 
contrivances with, as numerous as their occafions 
and contrivances are various. Indeed, what is 
there that falleth under the reach of inan*s fenfes, 

that 



* < Mentem homiois, quamvis earn non videas^ ut Deum non vides, 
^ tamen ut deum agnofcis en operibus ejus, fie ex mcmoria rerum 

* tt invcDtione, etceleruatemotut ,einBiqae pnlchrittidiDe rirtutii Tim 

• dWinam mentis agnofcito.' Cic. Tufc. Quaeft. 1. i. c. 19. 

A a 4 
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that he doth not employ to fome ufe and purpoTe^ 
for the world's good ? The celeftial bodies, the 
fiin, the moon, with the. other planets, and the 
fixed ftars, he employs to the noble ufcs of aftror 
nomy, navigation, and geography. And, whaf 
a noble acumen, what a vaft reach muft the foul 
be endowed wixh, to invent thofe curious fci- 
Tnces of geometry and arithmetic, both fpccious, 
und in numbers ; and thofe nice and various in- 
ftruments,- made ufe of l^y the geometrician^^ 
afironomer, geographer, and failor ! And laftly, 
what a wonderful fagacity is ihewn in the buiinefs 
^f optics, and particularly in the late invention 
of the telefcope; wherewith new wonders are dif- 
covered among Grod's works, in the heavens, as 
there are ^here on earth, with the microfcope', 
and other glafles ! 

And as for this lower world, what material is 
there to be found ; what kind of earth, or (lone, 
or metal; what animal, tree, or plant, yea, even 
the very drubs of the field; in a word, what of 
all the excellent variety, the Creator has fur- 
nifiied the world with, for all its ufes and oc- 
cafions, in all ages ; what I fa)^ that man's con-> 
trivance doth not extend unto, and make fome 
' way or other advantageous to himfelf, ^nd yfe- 
ful for building, clothing, food, phyfic, or for 
. . tools 
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tools or uteniilSj or for even only pleafure and 
(diverfion ! 

But now Gonfidering the great power and ex^ 
tent of human invention, 

2. There is another thing, that doth farther 
demonftrate the fuper-intendence of the great 
Creator and confervator of the world j and that 
is, that things of great, and abfolutely qeceflary 
ufe, have foon, and eafily occurred to the in- 
vention of man ; but things of little ufc, or very 
dangerous ufe, are rarely and ilowly difcovered, 
or ftill utterly undifcovered. We have as early 
as ''the Mofaic hiftory, an account of the inven* 
tion$ of the more ufeful crafts and occupations : 
thus. Gen. iii. 23. ^ Adam was fent forth from 

* the garden of Eden, by God himfelf, to till 
f the ground/ And in the next chapter, his 
two fons Cain and Abel ; the one was of the fame 
occupation, a tiller of the ground, the other a 
keeper of Iheep*. And the pofterity of thefe are 
in the latter end of G«n. iv. recorded, Jabal, * to 

* have been the fatberof fuchas dwelUn tents*;- 
i. e, he was the inventor of tents^ and pitching 

thofe 

[ Otn. IT. 1. ■ Vcr. a*. 
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thofc moveable boufcs in the fields^ for looking 
after^ and depailuring their cattle in the defarts, 
and uncultivated worlds ^.Tubal-Cain was an 
^ inftru&or of every artificer in brafs and iron%* 
or the firft that found out the art of ^ melting, and 
* malleating metals^,' and making them ufeful 
for tools, and other necefTary implements. And 
his filler Naamah, whofe name is only mentioned, 
is by fome thought to have been the inventor of 
fpinning and clothing. Yea, the very art of 
mufic is thus early afcribed to Jubal'; fo in** 
dulgent was the Creator to find a means to divert 
melancholy^ to cheer the fpirits, and to entertain 
and pleafe mankind. But for things of no ulc^ 
or but little ufe, or of pernicious confequence, 
either they have been much later thought of^ and 
with great difficulty, and perhaps danger too, 
brought to pafs ; or elfe they flill are, and per* 
haps will always remain, exercifes of the wit 
and invention of men. 

Of this we might give divers inflances : in ma- 
thematics, about fquaring the circlcy; in me- 
^ chanics, 

* Geii.iy. 2t« 

* 2f i/fOKoVof the LXX* call him, i. e< a worker with an hammer. 

* Gen. ir. it. 

y Although the quadrature of the circle hath in former ages exer« 
csfcd fome of the greateft mathematical witi ; yet nothing hat been 

dofte 
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chanics*, about the art of flying; and in navi*, 

gacioQ 

4(>ne in that wsi j Co coBfiderable, m in and fince the middle of the laft 
century ; when in the year i6s7»thofc very ingeniout and great men, 
Mr. William Neil, and my Lord Brounker,and Sir Chriftopher Wre« 
afterward!, in the fame ycar» geometrically demonftnted the f<jqality 
of feme curvet to a iiraight line. And not long afcerwardi, 
this was brought under an analytical calculus : the firft fpecimen 
whereof, that was ever publifhcd, Mr. Mercatorgave in 1688, in a 
demonftration of my Lord BrQunl(er'f quadrature of the hyperbola^ 
\^ Dr. Wallis's xedu6lioo of a fra^lioo, into an infinite feriea bf 
diviiion. But the penetrating genius of Sir Ifaac Newton had dif* 
covered a way of attaining the quantity of all quadrible curves ana- 
lytically, by his method of fluxions, fomt time before the year i6S.8, 
as I find very probable from an hjfiorical account^ in a long Utter 
of>Ir. Collins, written in his own hand, and lent to Richar/d Town* 
ley, £i|; of Lancaffiire, whofe papers are in my hands. In that 
ktter Mr. Collins faith, that * in Septepiber 1668, Mr, Meroater 
« pnbltihed his Logarithnunechnica, one of which he ibeii fent to Drw 
« Barrow, who thereupon fent him up fome papers of Ma. ](4ewtoo'e 

< [now Sir Ifaac ;] by which, and former communications made 
« thereof by the author, to the do6t:or, it appears, that the faidme* 

< thod was invented fome years before by the fatd Mr. Newton, and 

< generally applied.' And then he goe^ on to give fome aecount of 
the method; what it performs in the circle, &c. what Mr, Gregory 
had done in that kind, < who intended to publiih fomewhat in Latin 

< about it, but would not anticiptte Mr. Newton, the fiift iajrentor 
« thereof ;' with much more of this nature. The deJ^n, I fin4> of 
that indcfetigable promoter of mathematics, Mr. Collins, was to 
acquaint Mr. Townlcy, in his letter, with what had been done; 
and to get the afiiiUnce of that ingenious gentleman, Kwrards the 
compleadng a body of algebra. 

• I do not mention here the perpeti^al motion, which hath tzer* 
cifed the mechanical wits for many ages, becaufe it is a thing im* 
pofTible, if not a contradi£bon : as the before commended Dr. Clarke 
aiTertsinRohaul. Phyf. p« i33* 
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gation, about finding the longitude. Thefo 
things^ although fome of them in appearance in-, 
nocent, yea, perhaps very ufeful, yet remain for 
the moft part fecret j not bpcaufe the difcovery 
of moft of them is more impoffible, or difficult 
than of many dther things, which have met with 
a difcovery ; nor is it for want of man's diligence 
therein, or his careful purfuit and enquiry after 
them, (for perhaps, nothing already difcovered 
hath been qiore eagerly fought after j) feut with 
much better reafqn (I am fure with greater liuniilr 
ityand modefty) we may conclude it is, becaufe 
the infinitely wife Creator, and ruler,of the world, 
hath been pleafed P lock yp thefe things fron^ 
man's underftanding and invention, for fomQ 
reafons beft known to himfelf, or becaufe they 
might be of ill confequence, and dangerous 
{uxiongfl: meq, 

As in all probability the art of flying would par-? 
ticularly be : an art which in fome cafes might 
be of good ufe, as to the geographer and philo- 
fopher; but in other refpefts, might prove of 
dangerous and fatal confequeqce : as for inftance, 
by putting it in man's power to difcover the fe- 
crets of nations and families more than is con- 
fident with the peace of the world for men to 
^now; by giving JU men greater opportunities 

to 
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to do mifchief, which it would not lie in the 
pdwer of others to prevent; and, as one ob- 
ferves% by making men lefs fociable 2 * For'upon 

* every true or falfe ground of fear^ or ^ifcon- 

* t^nt, and other occalions, he would have been 
^ fluttering away to fome other place ; and man- 
^ kind, inftead of cohabiting in cities, would, 
' like the eagle, have built their nefts upon 

* rocks*' 

That this is the trUe reaion of thefe matters, 

is manifeft enough from holy feripture ; and rea* 

ion ^ alfo gives its fufirage thereto. The fcrip-^ 

ture exprefly tells us, that * every good gift, and 

• * every perfeft gift, is from above, and cometh 

* down from the Father of lights,' St. James u 
iji Solomon, Prov. ii. 6. faith, * The Lord 
f giveth wifdom; out of his mouth cometh 
f knowledge and underftanding.' * And Elihu is 
very exprefs. Job xxxii. 8* * But there is a 
^ fpirit in man^ and the infpiratron of the Al- 

* mighty giveth them underftanding j m,^ «««- 
nfirof^i iri>ni*i«i<Tjuf<r«, as thc LXX rcudcr it, * The 

* infpiration, the afflatus of the Almighty, is 

their 

^ * Grew'i Cofmo]. Sacn 1. 1. c. 5« kGi* 25. 

* * Kemo igiturvir magnus Hoe tliquo aflktu dWino unqutm 
4 iuic/ Cic. de Nat« Deor. I. z. c 66. 
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* their Inltruftor^ miftrefsi or teacher/ And in 
fcripture, not only the more noble^ fuperior a&s 
of.wifdotnor fcience^ but much inferior alfo^ 
bear th^ name of wifdom, knowledge, and un« 
derftandingy and are afcribed unto God. It is 
well known that Solomon's wifdom is wholly af« 
cribed unto God ; and the wildcxn and underftand- 
ing which God is faid to have given him^ i Kings 
iv. 29. is particularly fet forth in the following 
verfes^ by his great (kill in moral a^id natural 
philofophy^ in poetry, and probably in aftrono- 
my^ geometry, and fuch other of the politer 
fciehcesy for which Egypt, and the Eaftcm na* 
tions were celebrated of old*; < And Solomon's 

* wifdom e)i:celled the wifdom of all the children 
^ of the Eafl country, and all the wifdom of 
^ Egypt. For he was wifer than all men^ than 
« Ethan, &c. And he fpake 3000 proverbs : 
^ and his fongs were 1005. And he fpake of trees^ 

* from the cedar to the hyfop of the wall, (u e. of 
^ all forts of plants ;) alio of beads, fowl, creep- 
f ing things, and fifhes/ So likewife the wifdom 

of 



* Bgyptf and fome of the Safieni nations, are eelebttttcl for their 
ikill in polire literature i both in fcriptura and profane ftory : Job 
wat of thofe parts ; fo were the u^ot and yimyt, the Bracbmant and 
Gymnofophifts. Mofes and Daniel had their education m tbefe 
parts: and Pythagoniti DemotiitQSi and Others, tnvtllfduilotbefe 
parts for the (ake of leamingc ^ 
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of Daniel^ and his three companions, is afcribed 
unto God^ Dan. i« 17. 'As for thefe four chil* 
^ dren, God gave tbem knowledge, and skill in 
^ all learning and wifdom ; and Daniel bad un-*^ 
' derftanding in all vifions and dreams/ And 
accordingly in the next chapter, Daniel ackndw- 
ledgeth and praifeth God, ver. 20, 21. ' Daniel 
' anfwered and faid, BlelBTed be the name of God 
^ for ever and ever, for wifdom and might are 

* his. — He giveth wifdom unto thp wife, and 
^ knowledge to them that know underflanding/ 
But not (K^y ikill in the fuperior arts and fciences, 
but even in the more inferior mechanic arts, ia 
called by the fame names, and afcribed unto 
God : thus for the wotkmanfhip of the taber- 
nacle, Exod. xxxi. 2. to ver. 6. * See, I have 
< called Bezaleel; and I have filled him with the 
' Spirit of God, in wifdom, and in underfiand** 
' ing, and in all manner of workmanfhip : to 

* devife cunning works, to work in gold, filver 

* and brafs; and in cutting of ftones,to fet them^ 

* and in carving of timber, to work in all man- 

* ner of workmanfliip.* So the fpinfters, weavers 
and other crafts-people, are called wife-hearted, 
Exod. xxxiv. 10, 25. and other places. And in 

'Exod. XXX vi. I, &c. the Lord is faid to have 

put this wifdom in them, and underftanding to 

know how to work all thefe manner of works, 

6 for 
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for th6 fefvicc of the fandhitry. And laftly^ to 
name no more Inftances, Hiram the chief archi- 
tect of Solomon's temple, is in i Kings vii. 14. 
and 2 Chron. ii. 14. called ^ a cUnning tnan, filled 

* with wifdom and underilabding, to work in* 

* gold, filver, brafs, iron, ftone, timber, pur- 

* pie, blue, fine linnen, and crimfon; alfo to 
i * g)^aVe, and fidd out every device which ihould 

* be put to him/ 

Thus doth the word of God afcribe the con«* 
trivances and crafts of men, to the agency, or 
influence of the Spirit of God, upon that of 
man, - And there is the fame reafon for the vari^ 
ety of genii, or inclinations of men alfo; which 
from the fame fcriptures may be concluded to be 
a deiignatipn^ and tranfaftion of the fame almighty 
governor of the world's affairs. And who in- 
deed, but HE, could make fuch a divine fub- 
{tance, endowed with thofe admirable faculties 
and powers, as the rational foul hath ; a being to 
bear the great Creator*s vicegerency in this lower 
world; to employ the feveral creatures j to make 
ufe of' the various materials; to manage the 
grand bufinefs ; and to Airvey the glories of all 
the vifible works of God ! A creature, without 
which this lower world would have been a dull, 
uncouth and defolate kind of globe j Who, I fay, 

or 
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($r what lefs than the infinite God, could make . 
fuch a rational creature, fuch a divine fubftance 
as thd foul! For if we Ihould allow the Arheift 
any of his nonfenfical fchemes, the Epicureao 
his fortuitous concourfe of atoms, or the Carte- 
fian ^ his created matter put in motion ; yet with 
what tolerable fenfe could he, in his way, pro- 
duce fuch a divine, thinking, fpeaking, contriv- 
ing, fubftance as the foul is ; endowed exaftly 
with fuch faculties, powers, and difpofitions as 
the various neceffities and occafions of the world 
require from fuch a creature ! Why Ihould not 
rather all the adts, the difpofitions and contriv- 
ances of fuch a creature as man, if made in a 
mechanical way, and not contrived by God, have 
been the Tame ? Particularly, why Ihould he not 
have hit upon all contrivances of equal ufe, early 

as 

* As we arc not to accufe any falfly, fo far be it from me to dc^ 
tra£l from fo great a man as Monfieur Cartes was; whofe princi- 
ples, although many have perverted to atheiftical purpofes, and whofe 
notions have, fomc of them, but an ill afpc6t, yet I am unwilling to 
* believe he was an Atheift; ftnce in his Principia Philofophiae, and 
other of his works, he vindicates himfelf from this charge; and fre- 
quently (hews fcemingly a great rcfpc6^ for religion : befides that, 
many of hi^ fufpicious opinions are capable of a favourable interpre- 
tation, which will make them appear in a better form : thus when 
he difcardcth fiQal caufes from his philofophy, it is not a denial of 
them ; but only excluding the coniideration of them, for the fake 
of free philofophinng ; it being the buiinefs of a divine, rather tbam 
a phllorupher, to treat of them« 

Bb 
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as well as many ages fince ? Why not that man 
have effedled, as well as this, fome thoufands of 
years after ? Why alfo Ihould not all nations, and 
all ages % improve in every thing, as well as this^ 

or 

' l^or ages of learning and ignorance, we may compare the pre- 
fenr, and fome of the ages before the reformation. The lad ceo- 
tury» and the few years of this, have had the happinefs to be able to 
vie with any age for the number of learned men of all profefiions, 
and the improvement made in all arts and fciences j too many, and 
too well known to need a fpecification. 

But for ignorance, we may take the ninth scge, and fo down to 
the reformation $ even as low as Queen Elizabeth, although learn- 
ing began to ilouriih ; yet we may guefs how matters ftood, even 
among the clergy, by her 5^. Iujun£l. An. 1559. < Such as are 

* but mean readers ihould perufe over before, once or twice, the 
< chapters and homilies, to the intent they m^y read to the better 

* underfianding of the people, the more encouragement of godli- 
^ nefs/ Spar4 Collect, p. 8z. But this is nothing, in comparifoA 
CO the ages before, when a monk faid, < Graecum non eft legi / or as 
Efpencaeus more elegantly hath it, * Graece noffe fufpe^lum, He- 

* braicc prope hxreticum.' Which fufpicion, faid the learned Hake- 
will, Rhemigius furety was not guilty of, in commenting upon 
diffamaiusy i. Thef. i. 8. who faith, that St. Paul fomewbat im- 
properly put that for divulgatuSy not being aware that St. Paul wrote 
in Greek, and not in I^tin. Nay, fo great was their ignorance, 
not only of Greek, but of Latin too, that a prieil baptized < in no- 

* mine Patria, ct Filia, Spiritua fanfla.' Another fuing his parilhi- 
oners for not paving his church, proved it from Jer. xvii. i3. ' Pa- 
' veant illi, non paveam ego. Some divines in Erafmus's time un- 
dertook to prove Heretics ought to be burnt, becaufe the apoftie faid, 

* Haereticum devita.' Two friars difputing about a plurality of 
worlds, one proved it from < Annon decern funt fa6li mundi ?' The 

other 
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or that age, or nation only ^ ? Why fhould die 
Greeks, the Arabians, the Perfians, or the Egyp- 
tians of old, fo far exceed thofe of the fanne nations 
nbw ? "Why the Africans and Americans, fo gene- 
rally 

other replied, ' Sed ubi lunt novem ?' And notvtrithftanding the(r 

fcrvice was read in Latin, yet Co little was that underftood, that an 

eld prieft in Henry VIII. read mumpjimus Domine i&t fumpfimus : 

and being adinoniihed of it, he faid, he had done fo for thirty years, 

aad would Dot leave his old mumpfimus for their new fumpjimus, 

• 
' * There is, it feems, in wits and arts, as in all things beiidc, 

* a kind of circular progrefs j they have their bicth, their growth, 

* their flouriihing, their failing, their fading ; and within a while 
' after, their refurre^^iouy and rcflouriihing again. The arts 

* flourilhed for a long time among the Perfians, the Chaldaeans, the 

* Egyptians — But afterwards the Graecians got the fiart of them,' 
< and are now become as barbarous themfelvcs, as formerly they 

* efteemed all bcfides themfelves to be.' About the birth of Cbrift, 
learning began to flourilh in Italy, and fpread all over Chriftendom: 
till the Goths,* Huns, and Vandals, ranfacked the libraries, and 
defaced aimoft ail the monuments of antiquity : fo that the lamp of 
learning feemed to be put out, for near the fpace of looo years, till 
the firil Manibr, king of Africa and Spain, raifed up, and fpurred 
forward the Arabian wits, by great rewards and eitcouragen:ent'.- 
Afterwards Petrarch opened fuch libraries as were undemolifhed. 
He was fecoodcd by Boccace, and John of Ravenna, and foon after 
by Aretine, Philelphus, Valla, etc. And thofe were followed by 
^neas Sylvius, AngelusPoIitianus, Hcrmolaus Barbarus, Mar(iliu% 
Ficinus, and Joh. Picus of Mirandula. Thefe were backed by 
Rud. Agricola, Rcucline, Melan£lhen, Joach. Camcrarius, Wolpb, 
Lizius, Beat. Rhcnanus, AI roaincs : by Erafmus of Rot- 
ttrdam; Vives, a Spaniard; Bembus, Sadoletus, Eugubinus. 
Italians : Turnebus, Muretus, Ramus, Pithacus, Budeaus, Amiot, 

B b 2 Scaliger, 
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rally ignorant and barbarous^ and the Europeans, 
for the nnoft part, polite and cultivated, addidedto 
arts and learning? How could it come to pafs, 
that the ufe of the magnet ^, printing \ clocks ', 

tclefcopes 

Scaligeri J'rcnchEd^n rSir Tho. More, aid Linaker, Engliftmen. 
and about this time, even thofe northera nations yielded (hejr great 
men : Denmark yielded Glaus Magnus, Holfier, Tycbo Brthe, and 
Hemiikgius; and Poland^ tioftus, Frixius, and Crumcrus. But 
to name the worthies that followed thefe, down to the prefent time 
woul(l be cndjlefs, and next to impoffible. See therefore Hakewill'i 
Apoi. 1. 1^. c. 6. itdt. 2. 

< Dr» Crilbcrt, the moft learned and accuraire writer on the oiag- 
aety fliews, that if s stttt^ive virtue was known as carl/ as Plato and 
Ariflotte ; but its dtre6tioii was a dtfcovery of fa^cr ages. He laicb, 
' Superiori aero 300 aot 400 labeatibus aanis, motas, magneticus 

* in Boream ct Aui&um repercus, auc ab hominibua rurAat recogains 

* foit.' I>e Mag. 1. 1. c. 1. But who the happy iavenror of this 
kicky diroovery was, is not known. There ia ibinei not inconfider* 
able, reafon to think, our famous countryman, Rog« Baooa, either 
difccrrcred, or at leatft knew of it. But for its ufe in navigation, 
Dr-. Oiibert faith, ' hi regno NeapoiitanoMeiphitani omnium prini, 
' uti fetunr, pyxidem iaftraebart Dauticam-^i-edof^i a dve quodam, 
< Jol. Gohia, A. D. 1300. ibid.' If the reader hath a misd to fee 
tbe ai^uments for the invemion being as old Solomon ^s or Plautus's 
time, or of much younger date, he may confult Hakcwill, ib. c. 10. 
fe6t. 4. or Purchas Pilgr. 1. i.e. i. fe^. i. 

r 

As to the magnetic variation. Dr. Gilbert attributes the difcovery 
ofit toSebaftian Cabott. And the inclination, or dipping of the 
needle, wu the difcovery of our ingenious Rob. Norman. And 
laftly, the variation of the variation was firft found out by the in- 
genious Mr. H. Geilibrand, Aftr. Prof, of Grclh. Coll. about 1634. 
Vide Gellibr. Di(c. Math, on the Variation of the Mag. Necdie 
and its Variat. anno 1635. 

But 
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B«t finoe thaty the before commended Dr. Halley, having for« 
merly, in Phil. Tranf. No 148, and 195, given a probable hypothecs 
of the variation of the compafs, did, in the year 170O1 undertake a 
long and hazardous voyage, as far as the ice near the fouth pole, 
in order to examine his faid hypothefts, and to make a fyftem of the 
magnecical variations s which being fooo after publiflied» has bean 
fiuce abundantly confirmed by the French, as may be feen in (everal 
of the late Memoires de Phyfique et de Mathematique^ publiihid 
by the French Academie des Sciences. 

To thefe difcoveries, J hope the reader wilt excufe me, if I had 
one of my own, which J deduced fome years ago, from fome 
magnetical experiments and obfervations I made ; which difcovery I 
alfo acquainted our Royal Society with, fome time fmce, viz. that 
as the common, horizontal needle is continually varying up and 
down, towards the ]^. and W. fo is the dipping needle varying up 
and down, towards and fromward^ the zenith, with its magnetic 
tendency, defcribing a circle round the pole oT the world, as I con- 
ceive, or fome other point. So that if we could procure a needle 
fo nicely made, as to point exa£lly according to its magnetic direc- 
tion, it would, in fome certain number of years, defcribe a circle 
of about 13 gr. radius round the magnetic poles northerly and 
' foutherly. This I have for feveral years fufpe^ied, and have had 
fome reafon for it too, which I mentioned three or four years ago, 
at a meeting of our Royal Society ; but I have not yet been fu happy 
to procure a tolerable good dipping needle, or other proper one to 
my mind, to bring the thing to a fufficient teft of experience, as in a 
Ibort time I hope to do, having lately hit upon a 'contrivance that 
may do the thing, 

^ It is uncertain who was the inventor of the art of printing, every 
hiftorian afcribing the honour thereof to his own city or country* 
Accordingly fome afcribe the invention of it to John Guttenburg^ 
a knight of Argentine, about 1440, and fay that Fauftus was only 
his afTillant. Bertius afcribes it to Laurence John, of Haerlem, and 
faith, Full or Fauft, iiole from ^him both his art and tools. And, 
to name no more, fome attribute it to John Fuft or Fauil, and Peter 

Schoeficr 

Bb 3 • 
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telefcopes \ and an hundred things befides, fhould 
efcapc the difcovery of Archimedes, Anaximander, 
Anaximenes, Poflidonius, or odicr great virtuofos 
of the early ages, whofe contrivances of various 
engines, fphercs clepfydrae, and other curious 

inftruments. 



Schocffcr (called by Fuft, in fomc of his imprimaturs, Pet. dc 
Gernefliem puermeus.) But there is now to be fcen at Hacricm^a 
book or two printed byLau.Koftcr, before any of theft, viz. in 1430 
and in 1432. (Sec Mr. Ellis's Letter to Dr. Tyfoo, in Phil. 
Tranf. No. 286.) But be the firft inventor who it will, there is 
however great reafon to believe the art received great improvements 
from t'auft, and his fon-in-Iaw &chotffer, the latter being the in- 
▼entcr of metalline tjpes, which were cut in wood before, firft in 
whole blocks, and afterwards in fingle types or letters. See my 
lear 'd friend Mr. Wanley'sobfervaiions, in Phil Tranf. No. 2SS, 
«ind3io. 

* Concerning the antiquity and invention of clocks and clock-work 
I refer the reader to a little book, called, The Artificial Clock- 
Vnaker, chap. 6. where there is fome account of the anticnts inven- 
tions in clock-work, as Archimedcs's fphere, Ctefiblus's clock, &c. 

^ The invention of Telefcopes, Hleron. Syrturus gives this ac- 
count of. * Prodiit Anno 1609, ftu genius, feu alter vir adhuc in- 

* cognitus, Holland! fpccic, qui Middleburgi in Zelandia convent^ 

* Joh. Lippcrfein— — Juffit perfpicilla plura tam cava quam conveza, 

* confici Condifto die rediit, abfolutum opus capiens, atque ut 

* ftatim'habuit prz roanibus, bina fufcipicns, cavum fcil. ct con- 

* vcxum, unum ct alterum oculo admovebat, ct ftnfim dimovebat, 

* five ut pun6lum concurfus, five ut artificis opus probaret, poftca 

* abiit. Artifcx, ingenii mini.Tie expers, et novitatis curiofus coepit 

* idem facerc ctimit^ri/ &c. V. Muf. Wof. 1. 4. c. 7. 
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iHftruments, are recorded ^? And why cannot the 

prefent 

* Among the curiouj inycntions of the anticnts, Archytas's dove , 
\va$ much famed ; of which Aul. Gellius gives this account : « Scrip- 
' ferunt (imuiachrum columbae e Ugno ab Archyta ratiune quadam > 
' idifciplinaque mechanics faAum, volaffe : ica erat fciiicet lijbra- ' 

* mentis fufpenfum, ct aura fpiritus inclufa atque occulta concitum.' 
No£i. Attic. 1. 20. c. 12. The fame eminent Pythagorean philofb- 
pher, as Favorinus in Gellius calls him, is by Horace accounted a 
noble geometriciaD too, ' Te maris ec tprr^, numeroque careotis 

« .arenx Menlijrem Archyta.' Among thp reft of his inventions, . 
childreos rattles arc afcribcd to him. Arlftotle calls them, 'Ap^-^'-rv 
v:\arayv , Polit. i. i.e. Archytas's rittle. And Diogenianus, the 
gfammarian, gives the reafon of his iaveqtion, 'Afx^'-rn »x«Tayn* »V« 
VMff Sec, ^ That Archytas's rattle was to quiet children ; for he 
' ^having children, contrived the rattle, which he gave them to pre- 
' vent their tumbling liiaaxaUvwat,'] other things about the houfe.' 

To thefe contrivances of Archytas, we may add Rc^'omontanus*s 
wooden eagle, ' which Hew forth of tHe city, aloft in the air, met 

* the emperor a good way off, coming towards it, and havjng faluted 

* him returned again, waiting on him to the city gates.' Alfo his troo 
Hy, which at a feaft, * flew forth of his hands, and taking a round, 
returned thither again.' Vide Hakewili, ubi fupra, c. 10. feft. i. 

As to other inventions of the ancients, fuch as of letters, bricks 
and tiles, ^nd building houfes, with the faw, rule, and plumber, the 
lath, augre, glue, &c. alfo the making brafs, gold, and other metals, 
the ufe of fhields, fwords, bows, and arrows, boots, and other iuf 
ftruments of war; the pipe, harp, and other mufical inftruments. 
the building. of (hips, and navigation, and many other things beHdes. 
the inventors of thefe, as reported by antient heathen authors, may 
be pleqtifully met with in Pliny, Nat. Hift. I. 7. c. 56. 

But in this account of Pliny, we may obferve whence the ancients, 
pven the Romans themfelves in fome ipeafure, had their accounts of 

B b 4 thefe 



392 IK.VENTI01IS OF MAN. 

prefient or paft age, fo eminent for polite Htera- 
tore^ for difcoveries and improvements in all 
curious arts and bufincfles (perhaps beyond any 
known age of the world; why cannot it, I fay) 
difcover thofe hidden Quaefita, which may pro-r 
bably be referved for the difcQvery pf future and 
lefs Iwrqed generations ? 

Of thefe matters, no fatisfadory account can 
be given by any mechanical hypothefis, or any 
pther way, without taking in the fuperintend- 

ence 



thefe mailers, viz. from the fabulous Greeks, who where fond of 
•fcribing every thing to thcmfclves. * The truth is (faith the moll 

* learned Bifhop Stillingffcet) there is nothing in the world tifeful 

* or beneficial to mankind, but they have made a (hi ft to find the 

* auth<)r of it among themfelves. If we enquire after the original 

* of agriculture, we arc told of Ceres and Triptolcmus ^ if of paf^ 

* turagc, we are told of an Arcadian Pan ; if of wine, weprefently 

* hear of a Liber Pater; if of iron inilruments, then who but Vul* 

* can I if of mufic, none like to Apollo. If we prefs them then 
< with the hiftory of other nations, they are as well provided here ; 
' if we enquire an account of Europe, Afia, or Libya ; for the firft, 

* we are told a fine dory of Cadmus's fifler ; for the fecond, of Pro- 

* metheu&'s mother of that name ; for the third, of a daughter of 

* Epaphus.' And fo the learned author goes on with other particu* 
lar nations, which they boafted themfelves to be the founders of. 
^ Only the p:rave Athenians thought fcom to have any father afligned 

* them, their only ambition was to be accounted ** aborigines et 
** genuini terrae." But the ignorance and vanity of the Greek 
hiftory, that learned author hath fufHciently refuted. Vide Stitng- 
flcet's Orig.Sacr. part i book i. chap. 4. 

3 
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tnct of the great Creator and ruler of the world, 
who oftentimes doth manifeft himfelf in fome of 
the mod eonfidcrableof thofe works of men, by 
fome remarkable tranfa^ions of his providence ; 

• 

or by fome great revolution or other happening 
in the world thereupon. Of this I might in* 
fiance ir> the invention of printing ™, fucceeded 
firft by attain of learned men, and the revival of 
learning, and foon after that by the reformation, 
and the much greater improvements of learning 
at this day. But the moft confiderable inftance I 
can give is, the , progrefs of Chriftitnity, by 
means of the civilized difpofition, and large ex* 
tent of the Roman empire. The latter of which 
as it made way for human power, fo the former 
made way for our moft excellent religion into the 
minds of men. And fo I hope, and earneftly 
pray, that the omnipotent and all-wife ruler of 
the worlcj will traqfadt the affairs of our moft holy 
religion, ere it be long, in the heathen world i 
that the great improvement made in the laft, and 
prefent age^ in arts a;id fciences, in navigation 

and 

* Whetber printing was isYenfed in T44O9 as many imagine, or 
was fooner pra^^ifeci, in 1430, or 143 ly as Mr. Ellis's account o£ 
the Dutch infcription, inPhil. Tranf. No. 286 doth import; it ia 
howcTer manifeft, how great an influence, at it was natural, this 
inrenti^ had in the promoting of learning foon afterwards, men* 
tioned before in note(^) p. 3S9. After which followed the refor- 
mation, about the year 1517. 
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and commerce, may be a means to tranfport our 
religion, as well as name, through all the nations 
of the earth . For we find that our culture of the 
more polite ind curious fcienccs, and our great 
improvements in even the mechanic arts, have 
already made a way for us into fome of the largeft 
^nd fartheft diftant nations of the earth j par- 
ticularly into the great empire of China^ 

And now, before I quit this fubjeft, I cannot 
but make one remark, by way of pr^dical in^ 
ference, from what has been laft faidj and 
that is, fince it appears, that thcf fouls of men 
are ordered, difpofed, and aftuated by God, even 
in fecular, as well as fpiritual Chriftian ads, a 

duty 

" The Chinefe being much addifted tojudicial aftrology, are great 
obfenrers of the heavens, and the appearances in them. For which 
purpofe they have an obfervatory at Pekin, and five mathematicians 
appointed to watch every night : four towards the four quarters of 
the wqrldy and one towards the zenith, that tkotbing may efcape 
their obferv^tion ; which obfervations are the next morning brought 
to an office to be regiftered. But notwithfianding this their dili- 
gence for many ages, and that the emperor hath kept in his fervice 
above lOo perfons, to regulate the kalendar, yet are they fuch mean 
ailronomersi that they owe the regulation of their kalendar, the exafi- 
nefs in calculating eclipfes, &c. to the Europeans; which renders the 
European mathematicians fo acceptable to the emperor, that father Ver* 
bieft, and divers others, were not only made principals in the obfenrar 
tory, but put into places of great truft in the empire, and had thegreat- 
eft honors paid them at their deaths. y\it LaCompte Mem. of China, 
l^etter i, &€• 
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duty arifeth .thence on every man, to purfue the 
ends, and anfwer all the defigns of the divine 
providence^ in beftowing his gifts and graces 
upon him. Men are. ready to imagine their .wir, 
learning, genius, riches, authoHty, and fuch 
like, to be works of nature, things of courfe, or 
owing to their own diligence, fubtility, or fome 
fecondary caufes; that they are mailers of them 
and at liberty to.ufe them as they pleafe, to 
gratify their luft or humour, and latisfy their de-? 
praved appetites. But it is evident, that theia 
things are the gifts of God j .they arc fo hiany 
talents entrufted with us by the infinite Lord of 
the world, a ftewardlhip, a truft repofed in us j 
for which we* muft give an account at the day 
when our Lord Ihall call ; according -to the paraJ 
bolical reprefcntatioh of this matter by ounblef. 
fed Saviour, Matt. 3cxv. 14, ' ; . ^ 

Our duty then is not to abufe: thefe gifts- of 
God, * not to negled the gift that is in us, rioi 
* to hide our talent in the. earth;' but, as St. 
Paul .exhorteth Timothy, 2 Tim. i. .6, vye maft 
^ ftir up the gift of God which is in us,^ and not 
let it lie idle, concealed, or dead; butwemuft 
ay«f«iryp«v Ti x«/»<'/«>t«,/ blow it up, ,and enkindle it,* 
as the original imports j we mull improve and 
employ our gift to the glory of the giver : or, 

m 
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in that miniftration^ that ufe and fervice of the 
world, for which he gave it. Our ftewardihip, 
our craft, our calling, be it that of embafiadors 
of heaven, committed to us, as it was to Timo- 
thy ^, by the laying on of hands ; or be it the 
Diore fecular bufinefs of the gentL?men, tradef- 
man, mechanic, or only fervant; nay, our good' 
genius, our propenfity to any good, as fuppofe to 
hiftpry, mathematics, botany, natural" philofo- 
phy, mechanics, &c. I fay, all thefe occupa** 
tions, . in which the providence of God bath en-r 
gaged men, all the inclinations to which his 
Spirit hath difpofed them, ought to be difcharg- 
ed with that diligence, that care and fidelity^ 
that our great Lord and mafter may nqf. fay to 
us, as was faid to the unfaithful fteward, Luke 
xvi. 2, ^ Give an account ef thy ftewardihip, for 

* thou maye(l be no longer fteward j^ but that he 
may fay, as it is in the parable before cited, 
Matth. zxvt ai, ^ Well done thou good and 

* faithful fervant, thou haft been faithful over 

* a few things, I will make thee ruler over many 

* things, enter thou into the joy of thy Lord/ 
Since now the cafe is thus, let us be perfuaded 
to follow Solomon's advice, EccK ix. lo. * What- 

* foever thy hand findeth to do, do it with thy 

might 

• I Tim. iv. 14, z Tim. i, 6. • 
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might*?, * Lay ' hold on every occafion that 
prefents itfelf, and improve it with the utmofl: 
diligence ; becaufe now is the time of adtion, 
both in the employments of the body and of 
the mind ; now is the feafon of ftudying either 
arts and fciences, or wifdom and virtue, for 
which thou wilt have no opportunities in the 
place whither thpu art going in the other 
world. For there is no work, nor device, nor 
knowledge, nor wifdom in the gfave whither 
thou goeft. 

' Biihop Patrick in loc* 



CHAP. 



( 39^ ) 



CHAP. IL 



OF man's body, particularly its posture, 



TtAVINGijthus, as briefly as Iwell could, fur- 
-■• -■• veyed the Soul, let us next take a view of 
Man's Body., Now, here we have fuch a multi- 
plicity of the mofl: exquifite wbrkmanihip, and of 
the beft contrivance, that if we ihould ftriftly 
furvey the body from head to foot, and fearch 
only into the known parts, and many more that 
lieundifcovered, we Ihould find it too large and 
tedious a tafk to be difpatched. I Ihall therefore 
have time only to take a tranfient and general 
kind of view of this admirable machine, and 
that fomewhat briefly too, being prevented by 
others, particularly two excellent authors of our 
own q, who have done it on the fame account as 

myfelf. And the 

L Thing 

« Mr. Ray, in his Wifdom of God tnanifcded in the Works of 
Creation, part 2. And Dr. Cockburn's ElTays on Faith, part i. 
Eflay 5. 
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I. Thing thatprefents itfelf to our view, is the 
ereft pofture ' of man's body; which is far the 
moft, if not the only commodious pofture for a 
rational creature, for him that hath dominion 
over the other creatures, for one that can invent 
ufeful things, and pradife curious arts. For, 
without this ere<ft pofture^ he could not have 
readily turned himfelf to every bufinefs, and on 
every occafion. His hand * particularly could not 

have 

' * Ad hanc providentlam naturx tarn diligentem [of which he had 

* been before fpeaking] tamque folertem adjungi multa pQlTunty a 

* quibus intelligatur, quanta: res hominibus a Deo, quajnque eii- 
< miac tributae funt : qui primum eos humo excicatosi celfos et 

* ere6to8 conflituic^ ut deorum cognitionem coelum intuentes, capere 
*. poflent. Sunt enim e terra homines non uc incolS| acque habita- 

* toies, fed quaii fpeflacores fuperarum rerum, atque coeleftium, 
' quarum fpe£iaculum ad nullum aliud genus animantium pertinet.' 
Cic de Nat. Deor. 1. 2. c. 56. 

' ' Ut autem fapicntlirimum animalium eft homo, (ic et manus 

* funt organa fapienti animali convenientia. Non enim qui manut 
' habuit, propterea eft fapienriflimum, ut Anaxagoras dicebat; fed 

* quia fapientiiTimum erat, propter hoc manus habuir, ut'rcc- 

* tiflime cenfuit Arifloteles. Non enim manus ipfx hsmlnem artes 

* docuerunt, fed ratio. Manus autem ipfx funt artium organum,* 
&c. Galen de ufu Part. 4. i.e. 3. After which, in the reft of his 
firft book, and part of the fccond, he confiders the particulars of the 
handy in order to enquire, as he faith, ch. 5. '' Num earn omnino 

* conftitutionem habeat [manus] qua meliorem aliam habere nbn 
' pocuit.* 

* Of this part, and indeed of the other parts of human bodies, he 
gives fo good an account, that I confefs I could not but admire the 

fkill 
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have been in fo great a readincfs to execute th« 
commands of the will^ and di&ates of the foul. 
His eyes would have been the moft prone, and 
incommodidnfly fituated of all animals; but by 
this fituatioii, he call caft his eyes upwards, down- 
Wards, and rdund about ht(ti ; he hath z glori- 
ous herhifphere of the heavens * and an ample 

liorizon on earth ^, to entertain his eye. 

And 

ikill of chat ingenious and fafned heathen. For an examplty becaufc 
it is a little out of the way, I iHall pitch Upon his account of the 
different lengths of the fingers, h'b. i^ c. 14. Thereafon of this 
tnechanifmy he faith, is, that the tops of the fingers may come to an 
equality, * Cum magnas ali^uas moles in circuitu comprehendunt, 
' ee cum in feipGs humidum vel parvum corpus continere conantur.— 
' Apparent vero in unam circuit circumferentiam convenire digit! 
' quinque in a£lionibus hujufmodi, maxime quando exquifite fphc- 

* ricum corpus comprehendunt/ And this evennefs of the fingers 
ends, in grafting fpherieal, and other round bodies, he truly enough 
fairh, makes the hold firmen And it fcems a noble and pious de- 
fign he had in fo ftri£Vly furveying the parts of man's body, whish 
take in his own tranilatcd words, ' Cum multa naroque cfiet apud 

* veteres, tarn medicos, quam philofophos de utilitate particularum 
' diflfehfio (quidam enim corpora noftra nuUius gratia efle fa6ta cfti- 

* mant, nullaque omnino arte ; alii autem et alicujus gratia, et ani- 

* ficiofe,— ) primum quidem tantx hujus dilfenfionis nfiin^m inve- 
' nire ftudui : deinde vero et unam aliquam univerfalem methodum 
' condituere, qua fingularem partium corporis, et eorum qux illis 

* accidunt utilitatcm inveiiire poflemus.' Ibid. cap. 8. 

* Pronaque cum fpefkant animal ia caetera terram, 1 
Os homini fiiblime dedit, cceluraque tueri 
Juifit, et erefios ad fidera tollere vultus. 

Ovid.Metam. 1. i.car. 84. 

** If any flioufd be. fo curious, to dcfirc to know how far a man's 
profpeft reachcth, by means of the height of his eye, fuppofmg the 

canh 



ttnh. was an uninterrupted globe ; the method is 1 common cafe o^ 
right angled plain triangles, where two (ides, and an oppofite anglft 
are given : thus in Fig. 4. A H B is the furface, or a great circle of 
thjB terraqueous' globe ; C the center, HC iis femidiamerer, E the 
bcight of the eye ; and forafmucfa as II £ is a tangent, therefore the 
bngleatHis a right angle; fo that there are given HC 398,386 
iniles, or '21,034,781 Engliih feet, according to book ii. chap, a* 
note (z) p. 58 C £ the fanne length with the height of the cye^ oa 
the maft of a fliip, or at only a man's height, &c. added to it; and 
£ H C the oppoHtt right angle. By which three parts given, it it 
eafy to find all the other parts of the triangle. And firft, the an« 
gie at C. in order to find the t\dt H £, the proportion 11, at 
Ihe fide C £, to thte angle at H; fo the Ade H C, to tht 
angle at £, which being fubftraC^ed out of 90 go the re* 
mainder is the angle at C. And then as the angle at £ is to its 
oppoGte fide H C, or elfe as the angle at ti is to its oppofite fide C £ ; 
fo the angle at C, to its oppofite fide £ H, the vifible hoiizon. -Or 
the labour may be fhortened, by adding together the logarithm of* 
the fumof the two given fides> and the logarithm of their difference i 
the half of which two logarithms is the logarithm of the fide r^* 
laired, nearly. For an example, we will take the two fides in yards ; 
by reafotk fcarce any table of logarithms will ferve us farther. The 
femidiameter of the earth is 7,01 1,594 yards; the height of the eye 
is two yardi more, the fumof both fides is, 14,023, 190* 

Logar. of which fum is, - ^ 7,1468468 

Logar. of two yards (the difitrence) is> • 0,3010300 



Sum of both Logar* * • - 7,4478768 



The half fum, • i. • 3>7i39384 

is the logarithm of 52^6 yards ^^ three rotles^ which is the length of 
the line £ H, or diftance the eye can reach at fix feet height. 

This would be the diftance, on a perfe£b globe, did the vifual rayt 
come to the eye in a ftrait-linei but by means of the refractions of 
the atmofphere, diftant objje£i:s on the horizon appear higher thaa 
really they are, and may be feen at a greater difUnce, efpecially on 
the Tea; which is a matter of great ufei efpecially lodifcoverat fea 

Vol. I. C c ^ . tht 
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And a$ this eredion of man's body is the moll 
complete pofture for him ; fo if we furvey the 
provifion made for it, we find all done with 
manifeil defign, the utmoft art and fkill being 
employed therein. To pafs by the particular 
confirmation of many of the parts, the ligaments 
andfaftenings to anfwer this pofture; as the faft- 
enings, for inftance, of the pericardium to the 
diaphragm, (which is peculiacr to man; ''I fay, 
pafling by a deal of this nature, manifefting Uiis 
pofture to be an aft of defign) let us ftop a little 
at the curious fabric of the bones, thofe pillars 
of thet>ody. And how artificially do we find 
them made, how curiouffly placed from the head 
. to the foot ! The vertebra of the neck and back- 
bone ^, made ihort and complanated, ahd firm-> 
• ly braced with mufcles and tendons, for eafj» in- 
curvations of the body; but withal for greater 

ftreugch 

the land, rocks, &€• and it is t great a£t of the divine providence, 
in the contrivance and convenience of the atmofphere, which by this I 
means enlargeth the vifibie horizon, and is aFl one, as if ihe terra- 
queous globe was much larger than' rtally it is. As to the height of 
the apparent above the true level $ or, how much dift^nt objcds art 
raifed by the refra£lions, the ingenious and accurate gentlemen of 
the French Academy Royal haye given us a uble in their IVIeafuica 
•of the earth, Art. ti. 



* See book vu chap. 5. 
J[ See book iv. chap, 6, 
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ftfefigth, to fqpport the body's own weight, to-^ 
gether with other additional weights it may have 
OcCafioii to bear* The thigh-bones and legs loiig 
and ftrong, and every way well fitted for the 
motion of the body* The feet accomodated 
with a great number o'f bones, curioufly and 
firmly taeked together ; to which muft be added 
the miniftry of the mufcles ^^ to anfwer all the 
motions of the legs and thighs, aild at the fame 
time to keep the body upright, and prevent its 
fallings by readily aiEfiing againft every vacilla- 
tion 

* The itiectianifm ei the Axyt would tppeaf to be wonderful , if I 
Should defcend to a defcription of all its piuts j but that would be too 
lo9gforthefe notes; therefore a brief account, (mod 6{ which I 
owe to the before-commended Mr. Chefelden,) tnay fenre for a 
Ikmple : in t;)ic fieft place, it is neceiTary the foot fliould be concave, 
to enable us to ftand firm, and that the nerves and blood-veiTeU 
toay be free from compreliion, when w< ftand or walk 1 In order 
thereunto, the long Aexons of the toes crofs one another at the 
bottom of the foot,' In the form of a St Andrew's crofs, to incline 
the lefFer toes towards the great one, and the great one towards the 
lefler. The (hort flexors are chiefly concerned in drawing the toes 
towards the heel. The tranfiferfalis pedis draws the outfides of the 
foot towards each other } and by being inferted into one'of the 
fefamoid bones of the great toe^ diverts the power of the abdu£lor 
inufcle, falily fo called, and maltes it become a flexor. And Iaftl]r» 
the peronaeus longus runs round the outer ankle, end obliquely 
forwards crofs the bottom of the foot, and at onctf helps to extend 
the tarfus, to conftri6t the foot, and to dired the power of the 
other extcnfors towards the ball of the great toe : hence the lofs of 
the great toe is more than of all the other toes. See alfe Mr. 
Cowper's Anat. tab. a 8. &c. 
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t40Q thereof, and with eafy and ready touchef 
keeping the line of innexion and centre of gra- 
vity, in due place and pofture i. 

And as the bones are admirably adapted to 
prop, fo all the parts of the body, are as incom- 
parably placed to poife it. Not one fide too heavy 
for the other; but all in nice aequipoife: the 
ihoulders, arms, and fide aequilibrated on one 
part; on the other part of the vifcera of the 
belly counterpoifed with the weight of the fca* 
pular part, and that ufeful cufhion of fleih be- 
hind. 

And laftly, to all this we may add the wonder- 
ful concurrence, and miniftry," of the prodigi- 
ous number and variety of mufcles, placed 
throughout the body for this fervice j that they 
fliould fo readily anfwer to every pofture, and 
comply with every motion thereof, without any 
previous thought or reflex aft, fo that, as the 
excellent Borelli faith % ' It is worthy of admir- 

* ation. 



y Itb very well worth while to compare here what Borelli faith, 
de motu Animal; part i. cap. x8. De fiatlone Aoimal. prop. 

J 1 2, &c. To which I refer the reader, k being too loog to recite 
Ire. 

* BoreL ibid* prop. 141. 
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•^ ation, that in fo great a variety of motions^ as 
< running, leaping, and dancings nature's laws 

* of aequilibration fliould "always be obferved; 

* and when -neglefted, 6r wilfully tranfgreffcd, 
' that the body mull neceflarily and inimcdiatcly 
^' tumble down/ 
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CHAP. Ul. 



OF THE FIGUEE AKD SHAPE OF MAM's BOBT* 

• 

THE figure and Ihape of man's bocly, is tho 
moft commodious that could poffibly be m-» 
vented for fuch an animal ; the moft agreeable 
to his motion, to his labours^ and aU his occa- 
fions. For had he been a rational reptile, he 
could not have moved from 'place to place faft 
enough for his bufinefs, nor indeed have done 
any almoft. Had he been a rational quadrupede, 
among other things, he had loft the benefit of 
his hands, thofe noble inftruments of the moft 
ufeful performances of the body. Had he beea 
made a bird, befides many other great incon-* 
veniencies, thofe beforc-mentioiied of his flying 
would have been fome. In a word, any other 
Ihape of body, but that which the all wife Crca-. 
tor hath given man, would have been as incom- 
modious, as any pofture but that of ered ; it 
would have rendered him more helplefs, or have 
put it in his power to have been more pernicious, 
ox deprived him of tcn-thoufand benefits, or 
pleafures, or conveniencies, whi^h bis prefent 
^gure capacitates him for* 

CHAP. 
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CHAP, IV, 



OF THE STATURE AND SIZE OF MAM'S BODY. 

■ 

AS in the figure, fo in the ftature and fize of 
man's body, we have another manifeft in- 
dication of excellent defign. Not too pygmean % 
nor too gigantic ^, either of which fizes would, 
in fome particular or other, have been incom- 
modious to bimfelf, or to his bufinefs, or to the 
reft of his fellow-creatures. Too pygmean 
would have rendered him too puny a lord of the 
creation $ too impotent, and unfit to manage the 
inferior creatures ^ would have expofcd him ta 

the 



* What 18 here urged aboat the fiza of man's body, may aofwer 
one of Lucretius 's reafoos^ why * nil ex nihilo gignitur/ His aigu*^ 
Wcntia, 

Denique cur homines tantot natura pararc 
Kon potuity pedibus qui pontum per vada pofTent 
Tranfire, et roagnot manibui divellere monteis } 

Lucret. I. i. carm. topk 

^ * Haud facile fit ut quifquam et ingentes corporis vires j et in« 
( geoium fubtileh^beat,' Diodor. Sic. U\1% 



Cc4 
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the aflaults of voracious birds, and have put him 
in the way, and endangered his being trodden iu 
the dirt by the iSrger animals. He would have 
been alfo too weak for his bufinefs-, unable to 
carry burdens ; and, in a word, to tranfaft th? 
greater part of hi$. labours and cpncerns^ 

And on the other hand, had man's body been 
made too monftroufly ftrong, too enormoufly 
gigantic % it would have rendered him a danger* 

pus 



* Although we read of grants before Noah's flood. Gen. vL 4* 
and more plainly afterwards in Numb. ziii. 33. yet there is great rea^ 
fon tq think the fize of man was always the fame from the creation, 
^or as to the Nephilim, or giants, in Gen. vi^ the ancients vary 
« about them ; fome taking them for great atheifts, and monflcrs of 
impiety, rapine, Tyranny, and all \vickedners, as well as of mon« 
ftrous ftature, according as indeed the Hebrew iignificatioas allows. 

And as for the Nephilim, in Num.'xiii. which wcipp evidently 
men t>f a gigantic fizc, it muft be confidered, that \\\% very probable, 
die fears and difcoatentments of the fpies mi^ht add fomewhat tht];e* 
uato. 

But be the matter as it will, it is very manifeft* that in both thefe 
places, giants are fpoken of as rarities and wonders of the age, not 
of common fiature. And fuch inftanccs we have had in all agesj 
C3(cepting feme fabulous relations ; fuch as I take to be that of 
Theutobocchus, who is faid to have be^n dug up, Anno 1613, and 
to have been higher than the trophies, and 26 feet long; and no 
better I fuppofe the giants to have been thnt Ol. Magnus gives an 
account of, in his 5th book, fuch as Harthen and Starchater, amoqg 
the men, and among the women, < Rcpt:rta eit (faith he) puella— • 
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« 

* iQcapitevylnerata, 8<: mortal, induta chlamyd^ purpurea, longi* 
^ tudinis cubitorum 50, latitudinis later humeroa quatuor.' Ol» 
fdzg. Hlftvl 5. c. 2. 

But as for the more credible relations of Goliah, ('whofe heiglit 
f was fiK cubits and afpao,' 1 Sam. xvii,4. which, according to th^ 
late curious and learued Lord Bp. of Peterborough, is fomewhae 
above II feet Engliih; vid! Bp. Cumberland of Jcwilh weights 
and meafurcs :) of Maximinus the emperor, who was 9 feet high, 
and others in Auguftus, and other reigns, of about the fame height j 
to which we may add, the dimenfions of a Ikeleton, dug up lately 
in the place of aSLomaa camp near St, Albans, by an urn, infcribed 
J^arcus Antoninus J of which an account is given by Mr. Chefelden, 
who judgeih by the dimenfions of the bones, that the perfon was S 
feet high. Vide Phil. Tranf. No, 333. Thcfc antique examples 
and relations, I fay, we can match, yea, out-do, with modern ex- 
amples ; of which we have divers in J. Ludolph. Comment, in Hift. 
iEthiop. I. I. c. a. fea. 11. Magus, Conringius, Dr. Ikkpwill, 
and others. Which latter rcUtpi from Nannez, of porters and 
archers belonging to the emperor of China, of 15 feet highj and 
others from Purchas, of 10 and 14 feet high, and more, See the 
Jeained author's Apolog. p. toh 

•Thefeindeedexceed what I have feen in England: but in 1684, 1 
tnyfelf raeafured an Iriih youth, faid to be not 19 years old, wha 
was 7 feet and near 8 incties j and in 1697, a woman who was 7 fecc 
I inches in height, ^ 

But for the ordinary iize of mankind, in all probability, it wat 
always, as I faid, the fame, as may appear from the monumcDts, 
mun>mies. and other ancient evidences to bp feen at this day. Ths 
moftantJent monument at this day, I prefumc, is that of the Cheops, 
in the firft aiv.d faireft pyramid of Kgypt i which was, no doubt, 
inade of capacity every way fufficicnt to- hold the body of fo great a 
perfon as was intended to be laid up in it : but this we find, by tha 
iiic<$ meafures of our curious Mr. Greaves, hardly to exceed ouf 
fMOO^ou coffins, * The hollow pan within, faith he, is in length 

oal 




410 STATTTRE AND SIZE OF MAN's BODY • 

ous tyrant in the worlds too firong ^^ in fome 
. • ' refpeds^ 

f only 6,4t8 feet, and in breadth bat 2,ti8 feet : the depth i,S6o 

* feet. A narrow fpace, yet large enough to contain a moft potent 
*%nd dreadful monarch, being dead i to whom living all Egypt 

< was too (braight and narrow a circuit. By thefe dimenfionsy and 

< "by fuch other obferrationsyas have been taken by me from fereial 
f embalmed bodies in Egypt, we may conclude there is np decay ta 

* nature, (though the queftton is at old as Homer;) but that the 

< men of this age are of the fame ftature they were near 3000 years 
9 ago." Vide Oreavesof the Pyram. in 1638, ia Ray*t CoUed. 
of TraT. torn. i. p. i|8« 

To this more antient, we may add others of a later date. Of 
iji^hich take thefe, among others, from the curious and learned Hake* 
will* The tombs at Pifa, that are fome thoufand years old, are noK 
longer than ours ; fo is Athelftane*s in Malmefbury church ; (b 
Sebba's in St. Paul's, of ihp year (9] ,• fo Sth^ldred^s, &g. Apo|« 

The (ame evidence we have alfo from the armour, Ihieldt, veffels , 
and other utenliU dug up at this day. The brafs helmet dug up at 
Metaurum, which was not doubted to have been left there at tfag 
overthix>w of Afdrubal, >viU fit one of our men at this day, 

Kay, befides all this, probably we haye fome more certain evx« 
dencc. Auguftus was 5 feet 9 inches high, which was the juft mea« 
fure of our famous queen Elizabeth, who exceeded his height 
a inches, if proper allowance be made for the difference between tha 
l^oman and our foot« Vide Hakew. ib, p* a 1 5* 

i To the ftatureof men in the foregoing note, we may add fome 
remarks about their unufual ftrength. That of Sampfon (who ia 
|iot faid to have exceeded other men in flature,ashe did in ftrength) 
1$ ^11 ]piowiit So of old| Hediori I>iom^eSf Hercules, andA}ai( 

9X% 
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fefpe&s^ even for bis own kiod^ as well as tW 
pther CFp^cures, l/yc}^ an4 doors might per* 

baps 

»re famed ; tDd Ance them many others ; for which I ihall (eek no 
farther than the before-commended Hakewilly who, by his great an4 
curious ietaiiogy hath ofren moft of the examples that are to b«' 
nee wiihy on all his fubjcf^s he undertakes. Of the after ages he 
names C. Mariut, Maximinus, Aurelian, Scanderbeg, Bardefin, 
Tamerlanei Zifka, and Hunniadct; Anno 15299 KluDher, provoft 
of the gieat church at Mifnia, carried a pip^ of wine out of tht 
cellar, and laid it in the cart. Mayolus faw onie hold a marble pilUr 
in his hand 3 feet long, and 1 foot diameter, which he tofled up iii, 
the air, and catched again as If it were a ball. Another at Maotua, 
and a little man named Rodtsmas, could break a cable, &c. Ernando 
Burg fetched up ftairs an afs leaden with wood, and threw both iato^ 
the Ere* At ConlhAtinopIe, An. 158s, gne lifted a piece of wood,' 
fiiat twelve men could fcarce raife ; then lying along, he bare a ftonf 
that ten men could but jnf( roll to him. G. of Fronfberg, baron of 
Mindlehatm, could raife a man off his fpat, with only his middle 
finger ; ftop a horCe in bis full career ^ and Ihoye a cannon eut 06 
its place. Cardan faw a man dance with two men in his arms, twQ 
on his (houldersy and one on his neck. Patacoua, captain of the 
Coflacks, cduld tear an horfe-fhoe ; (and, if I miftake nof, the 
fame is reported of the late king A^guftus of Poland.) A gigantic 
woman of the Netherlands could Ifft a barrel of Hamburg beer^ 
idt. Carew hkd a tenant that could carry a butt*s length, 6 bulhelf 
of wheaten me^l (of 1 5 gallons meafure) with the lubber the mil* 
kr, of 14 years of age, on the top of ir, And J. Romaua of the 
fame country^ could carry the carcafe of an ox. Vide Hakewill, ib, 
p. z^S* 

* Viros aliquot moderna memoria tarn a mineralihos, quam alii< 

* Suethiae et Gothise provinciis, adducere congruit, tanta fortitudlne 

* prseditos, ut quifque eorum in humeros fublevatum equum, vel 

* bovem maximum, imo vas ferri 600, Soo, 1000 libraruin (qualf 
t ec aliqux puellae lerare poiTi^ot;} a4 plura ^dia pon^ret^' Ql, 
Mag. ubi. fupri. 
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haps have been made of fufficient ftreugth. to 
h^ve barricaded our houfes ; and walls and ram- 
j^aBt9 might perhaps have been made ilrong 
enough to have fenced our cities. But thefe 
things could not have been without a great incon-* 
venient expence of room^ materials^ %nd fugh 
neceflaries, as fucb vaft ftrudures and ufes would 
tave occafioned ; more perhaps than the world 
could haveafTorded to all ages and places. But 
let us take the defcant of a good naturalifl and 
phyfician on the cafe % ^ Had nian been a dwarf, 
faid he> he had fcarce been a reafon&ble crea- 
ture : for he muft* then have a jolt head ; fo 
there would not have been body and blood 
enough to fupply his brain with fpirits ; or he 
muft have had a fmall head, anfwerable to his 
body^ and fo there would not have been brain 
enough for his bufinefs.— rQr had the fpeciesof 
mankind been gigantic, he could not have 
been fo commodieufly fupplied with food, 
for there would not h^vp been flelh enough 
of the beft edible beafts, to ferve his tunu 
And if beafts had been made anfwerably 
bigger, there would pot have been grafs 
enough/ And fo he goeth on. And a 
Jittlf after, * There would not havf be^n the 
fame ufc and difcovery of his reafon ; in that 
he would have done many things by mere 

* ftrength^l 



f Grew's Cofmd. Stcr. book i. chap. 5| fe^. 15^ 
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ftrength, for which he is now put to invent ib- 
numerable engines. — Neither could he have 
ufed an horfe, nor divers other creatures. But 
being of a middle bulk, he is fitted to manage 
and ufe them all. For, faith he, no other 
caufe can be alligned, why a man was not made 
five jor ten times bigger, but his relation to the 
reft of the univerfe.' Thus far our curious 
author. 



CHAP. 
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C H A 1». V. 



OP TtlE STRirCTURE Ot THE FARTS OF MAK'sBODV* 

TTAVING thus taken a view of the pofture, 
fliape^ and fize of man^s body, let us in 
this chapter furvey the ftrufture of Its parts* 
But here we have fo large a profped, that it 
would be cndlefs to proceed upon particulars. It 
mud: fufEce therefore to take notice, in general 
only^ how artificially every part of our body is 
made. No botch, no blunder, no unnecefTary 
apparatus, or in other words, no figns of chance^; 
but every thing curious, orderly, and perform- 
ed in the ihorteft and beft method^ and adapted 

to 

* It is manifcftly an argument of defign^ that in the bodies of 
different animals, there is an agreement of the partSy fo fir as the 
^occaiioDS and ofEces agree $ but a difference of thofe, where ther* 
is a difference of thefe. In an human body are many parts agree* 
ing With thofe of a dog, for ioftance; but in his forehead, fingers, 
liands, infirumcnts of fpeech» and many other parts, there are 
nittf^les, and other members whic^ are not in a dog i and fo contrari«> 
itift in a dog, which are not in a man. If the reader is minded 
to fee what particular mufcles arc in a man, that are not in a dog, or 
in a dog, that are not in a human body, let him confult the cnriout 
and accurate anatomill. Dr. Douglaf&'s Myogr. compar. 
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to the mod compendious ufe. What one part is 
there throughout the whole body, but what is 
compofed of the fitteft matter for that part ; 
tpade of the moft proper ftrength and texture ; 
ihaped in the completed form ; and, in a word, 
accoutered with every thin^neceflary for its mo- 
tion, office, nouriihment, guard, and what not ! 
What fo commodious a ftrudhire and texture 
cQuld have been given to the bones, for inftance, 
to make them firm and ftrong, and withal lights 
as that which every bone in the body hath ! Who 
CQuld hiave ihaped them fo nicely to every ufe, 
and adapted them to every part, made them of 
fuch juft lengths, given them fuch due fizes and 
ihapes, channelled, hollowed, headed, lubricat- 
ed, and every other thing miniftering, in the beft 
and mofl compendious manner, to their feveral 
places and ufes! What a glorious colledion and 
combination have we alfo of the moft exquifite 
workmanfhip and contrivance in the eye, in the 
ear, in the hand s, in the foot \ in lungs, and 

other 

K Gtlen having defcribed the mufcles, tendons, and other paiti 
of the fingers, and their motions, cries* out, * Confidera igitur etina 
' hicmirabilem Creatoris fapientiam 1' De ufu Part.L i. c. i8, 

i> And not only tn the hand, but in his account of the foot, 1. 5, 
he frequently takes notice of what he calls, ' Artem, providentiam^ 

* et (apientiam conditoris.' As chap. 13. ' An igitur non a:quumeft 

* hie quoque admirari providentiam conditoris, qui ad utrumque 

ttfum 
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Other parts already mentioned ! What an abridge* 
ment of art, what a variety of ufes'hath natufc 
laid upon that one member the tongue, the grand 
inftrument of tafte, the faithful judge, the centi- 
nel, the watchman of all our nourifhrflent, the 
artful modulator of our voice, the fteCeflary fer* 
trant of maftication, fwallowiftg, fucking, and a 
great deal befides ! But I muft defift from pro* 
ceeding upon particulars, finding I am fallen 
•ypon what I propofed to avotd^ 

And therefore, for a clo(e of this chaptef, t 
ihall only add part of a letter I received from the 
before commended very curious and mgeniou» 
phyfician, pr. Tancred Robinfon : * What faith 
* he, can poffibly be better contrived for animat 

• motion 

^ ufam etii ccrte contrarium, i%R&t conrtnientcs et confentientef 
' lOiTicetifi fabricatus eft tottus mcmbri [ribiz] psrticulas ?' An4 ac 
the tid of the chapter, * Quod d omnia quas ipranim fuDt> partium 
' meDte immutaverimus, neque invenerinfius pofitioDcin aliam melw 
' orem ea quam riunc fortira {iini, neque figuraniy neque magni* 

* tudinemy neqUe eonnexioRem» neque (ut paucis omnia com* 

* pleQar) aliud quidquaifi eorum, quae corporibus neceflario infant^ 

* pcrfe£ii(fi>Tiam pronunciare 6ponet| et nndiqu^ reC^c confikutam 
prxfeniem ejus confiru£^ioBem.' • The like alio concludes chap. 15^ 

« 

' * At euiro opificis induftrii maximum eft indicium (quemadmo* 

* dum ante faqpenumero jam diximus) Sis quae ad alium ufam 

* fuerunt comparata, ad alias quoque utilitatet abuti^ neque laboiare 

* uc (iQgulis utilitatibus fingulas faciat propriaa paruculas.' Galea* 
uUi fupnii 1. 9. c, 5* 
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motion and life, than the quick cirdulatibn of 
the blood and fluids, which run out of fight in 
capillary veffels, and very minute dudts, with- 
out impediment, except in fome difeafes, being 
all direfted to their peculiar glands and chah- 
nels, for the different fecretion, fenfible 
and infenfible; whereof the laft is far the 
greateft in quantity and effedls, as to health 
and ficknefs, acute diftempers frequently arifing 
from a diminution of tranfpiration, through the 
cutaneous chimneys, and fome chronical ones„ 
from an augmentation; whereas, obftruftions 
in the liver, pancreas, and other glands, may 
only caufe a fchirrus, a jaundice, an ague^ a 
dropfy, or other flow difeafes. So an increafe 
of that fecretion may accompany the general 
colliquations, as in fluxes, heSic fweats and, 
coughs, diabetes, and other confumptidns. 
What a mighty contrivance is there to prefefvc 
thefe due fecretions from the blood, (on which 
life fo much depends,) by frequent attritions, 
and communications of the fluids in their paf-« 

fage through the heart, the lungs and the 
' whole fyfl:em of the mufcles ! What macanders 
' and contortions of veflels in the organs of 
' feparation ! And, what a concourfe of elaftic 
' bodies from the air, to fupply the fprings, and 
^ continual motions of fome parts, not only in 

VOL. I. D d * fleep 
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fleep and reft, but in long violent excrcifes of 
the mufcles ! Whofe force drives the fluids 
round in a wonderful rapid circulation through 
the minuteft tubes, affifted by the conftant 
pabulum of the atmofphere, and their own 
elaftic fibres, which imprcfs that velocity on 
the fluids. 



^ Now, i have mentioned fome ufes of the air, 
in carrying on feveral functions in animal bo- 
dies; I may add the fliare it hath in all the di* 
geftions of the folid ^nd fluid parts. For 
when this fyftem of air comes, by divine per- 
mittance, to be corrupted with poifonous, ac- 
rimoniou$ fleams, cither from the earth, from 
merchandife, or infefted bodies, what havoc 
is made in all the operations of living creatures ? 
The parts gangrene, and mortify under car- 
buncles, and other tokens : indeed, the whole 
animal oeconomy is ruined ; of fuch import- 
ance IS the air to all the parts of it/ Thus my 
learned friend. 



CHAP, 



( 4^9 ) 
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pF THE PLACING THE PAHTS OF MAN's BODY. 

TN this chapter I propofe to confider the loge- 
•■• .ment of the curious parts of man's body, 
which is Ho lefs admirable than the parts them* 
felves, alKfet inthemoft convenient places of the 
body, to minifter to their own feveral ufes and 
purpofeSj and affift, and mutually to help one 
another. Where could thofe faithful watchmen 
the eye, the ear, the tongue, be fo commodiouf- 
ly placed, as in the upper part of the building? 
Where could we^ throughout the body, find fo 
proper a part to lodge four of the fenfes, as in 
the head ^, near the brain \ the common fenfory, 

a 

^ * Senfas, ihter]Sretes ac nuntii rerum, in capite, tanquam in 

* arce, miriifice ad ufus ncceiiarios et fa6liy collocati (unc. Nam 

* oculi tanquam fpeculatores^ altiifimum locum obcinenc ; ex quo 

* plurima confpiciencesy fungantiir fuo munere. Ec aures cum 

* fonum recipere debeaDt, qui natura in fublime fertur ; re£ituiilltt 

* corporum panibus collocatx funt*' Cicer. de Nac. Deor. 1. a. 
c. 56. ubi plurade caeteris fenfibus. 

' Galen well obferves, that the nerves roinidring to motion^ are 
hard and firm, to be lefs fubje^to injury^ but thofe minidring tor 

D d a fenft 
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a place well guarded, and of little other ufe thail 
to be a feat to thofc fenfes ? And, how could wc 
lodge the fifth fenfe, that of touching, other- 
wife™, than to difperfe it to all parts of the 
body ! Where could we plant the hand », but 
juft where it is, to be ready at every turn, on all 
occafions of help and defence, of motion, adion^ 
and every of its ufeful fervices I Where could 
wc fet the legs and feet, but where they are, to 
bear up and handfomely to carry about the body I 
.Where could we lodge the heart, to labour about 
' the whole mafs of blood, but in, or near the 
centre of the body ** ! Where could we find room 
for that noble engine to play freely in ! Where 
could we fo well guard it againfi: external harms> 
as it is in that very place in which it is lodged 
and fecurcd ! Where could we more commodi- 
oully place, than in the thorax and belly, the 

• ufeful 

fenfe, are foft and tender ; and that for this reafim it is, that four 
of the five fenfet are lodged fo near the brain, via. partly to par- 
take of the brain's foftnefs and tendemefs, and partly for the lake of 
the ilrong guard of the ikull. Vide Gal. de ufu Part. J. 8. c. 5, i. 

f See book ir. chap. 6. note (^i) aoi. 

* <iQuam veroaptas, quanque multarum artium minifirat nanus 
* natura homini dedit ?' The particulars of vvhich, enumerated by 
tuniy fee in Cic. ubi fupray c. 6o. 

2 See book ti. chap. j« 
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tifeful vifcera of thofe parts^ fo as not to .fwag 
and jog, and ovcr-fet the body, and yet to mini- 
Act fo harmoniouHy as they do, to all the feverai 
ufes of concoftion, faDguification, the feparation 
of .various ferments from the blood, for the gi;eat 
ufes of nature, and to make difchatges of what 
is ufelefs, or would be bucdenfome or pernicious 
to the body f ! How could we plant the curious 
^nd great variety of bones, andof mulblefi, of all 
forts and fizes, necefTary, as I have faid, to the 
fupport, and every motion of the body ! Where 
could we lodge all the arteries and veins, to con- 
vey nouriflimentj and the nerves, fenfation 
throughout the body ! Where, I fay, could wc 
lodge all thofe implements of the body, to per- 
form their fevcral offices ! How could we fecure 
and guard them fo well, as In the very places, and 
in the felf-fame manner in which they are already 
placed in the body ! And laftly, to name no more, 
what covering, what fence could we find out for 
the whole body-, better than that of nature's 

own providing^ the fli^in ^! How coi^ld we Ihape 

• 

p f Ut io aedificiis a^chitefli aTertunt ab oculis et naribus domino* 
^ rum ca, quae profluentia necefTario tetri effcnt aiiquid habitura ; 
* fic natura res ^iTiiles, fcil. excrcmejica, ppcul am^ndavic a fen- 
1 fibtts.^ Cic, de Nat. Deor. 1. a. c. 56. 

« Compare here Galen's obfervations De Ufu Bart. 1. 11. c. 15. 
fee Mq Cowper, Anat. where in tab. 4. are very elegant cuts of 

D d 3 the 
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it to, or brace it about every part better, either 
for convenience or ornament ! What better tex- 
ture could we give it, which although lefs obdu- 
rate and firm, than that of fome other animal j 
yet is fo much the more fenfible of every touch, 
and more compliant with every motion? And 
being eafily defeniible by the power of man's 
rcafon and art, is therefore much the propercft 
tegument for a reafonable creature. 

tlie (kin in- divers parts of the body, drawn from microfcopical 
views ;< as alfo of the papillae pyramidales^ the fudoriferoQs glaads, 
and YeflelS} the hairs, ^c. 



•• *.. 
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CHAP. VJl, 



OP THE PROVISION IK MAN's BODY AOAINST EVILS. 

TTAVING taken a tranfient view of the ftruc- 
^ ^ ture and logement of the parts of the hu- 
man bodies; let us next confider the admirable 
provifion that is made throughout man's body, 
to ftave off e^vils, and to difcharge ' them when 
befallen. For the prevention of evils, we may 
take the inftances already given, of the fituation 
of thofe faithful centinels, the eye, the ear, and 
tongue, in the fuperior part of the body, the 
better to delcry dangers at a diftance, and to call 
out prefently for help. And how well fituated 
is the hsind to be a fure and ready guard to the 

D d 4 body, 

r One of nature's mod conftant methods here, is hy the glands, 
and the fecretions made by them ; the particulars of which being coo 
lang for thefe notes, I fliall refer to the modem anatomifts, who 
have written on thefe fubjedls ; and indeed, who are the only men 
that have done it tolerably : particularly our learned do£^ors Cock- 
bui^, KLeil, Morland, a,nd others at home and abroad ; an abridge- 
ment of whofe opinions and obfervations, for the reader's eafe, may 
be met wich in Dr. Ilarris's Lex. Tech.- vol. 2t under the wor^l 
Glands^ and Anixnal Secretion. 



r 
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body, as well as the faithful performer of moil 
of its fervices ! The brain, the nrtves, the 
arteries, the heart % the lungs ; and, in a word, 
all the principal parts, how well are they barri- 
caded, either with firong bones, or deep loge- 
ments in the flefh, or fome iuch the wifefl. and 
fittcft method, ttioA agreeable to the ofEce and 
adion of the part ? Befides which, for greater 
precaution, and a farther fecurity, what an in- 
comparable provifion hath the in6nite contriver 
of man's body made for the lols of, or any defe^ 
in, fome of the parts we can leaft fpare, by 
doubling them; By giving us two eyes, two 
ears, two hands, two kidneys, two lobes of the 
lung$, pairs of the nerves, and many ramifica- 
tions of the arteries and veins in the flefhy parts, 
that there may not bea defeft of nourilhment of 
the parts, in cafes of amputation', or wounds^ 
or ruptures of any of the veflels. 

And as man's body is admirably contrived, and 
made to prevent evils ; fo no lefs art and caution 

hath 



* In man, ud moft other animals, the heart hatk the guani of 
bones ; but in the lamprey, which hath no bones, (no not fo much 
as a back-bone,) * the heart i« rery ftrangely fecured, and lies in^. 
, mured, or capiiilated in a cartilage, or grifly fubftapce, which 
, includes the heart, and iu auricle, as the Ikuii doth the brain in 
9 other animals.' Power's Miccof, obf. si. 
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hath been ufcd to get rid of them, when they 
do happen. When by any misfortune, wounds 
or hurts do befal -, or, when by our own wicked 
fooleries and vices, we pull down difeafes and 
mifchiefs upon oiirfelves, what emundories ', 
what admirable paflTages ", .are difperfed through- 
out the body > what incomparable methods doth 

nature 



^ < Here [from the poftulos he obfcnred in Monomotapa] were 

* grounds to admire the contrivance of our blood, which, on fome 

* occafK^s, fo foon as any thing deftniflive to the conftitution of it 
^ comes into it, iramediaiely by an inceftine commotion, eadeavour- 

* eth to thruft it forth, and is not only freed from the new gueft j 
' but fometimes what likewife may have lain lurking therein— for a 
^ great while. And from hence it comes to pafs, that moft parts of 

* medicinef, when duly adminiflercd, are not only fent out of the 
< body themfelves ; but likewife great quantities of morbific matter ; 

* as in falivation,^ &c. Dr. SIoane*s Voy. to Jamaica, p. 25. 

^ Valfal^ difcovered fome paflages into the region of the ear- 
drum, of mighty ufcj among others, to make difcharges of bruifes, 
impofthumes, or any purulent, or morbific matter from the brain, 
and parts of the head. Of which he gives two examples ; one a 
perfon, who, from a blow on his head, had difmal pins therein, 
grew fpeechlefs, and lay under an abfolute fuppreifion and decay of 
^his (Irength ; but found certain relief, whenever he had a flux of 
^lood, or purulent matter out of his ear ; which after his death 
Yalfalva difcovered was through thofe paffages; 

The other was an apopIe^Lcal cafe, wherein he found a large 
quantity of extravafated blood, making way from the ventricles of 
the brain, through thofe fame pajfage;. Valfai. de Aurc hum. c. ». 
fp£t« 14* and c. 5. fe6t. 8. 
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nature take ^ ; what vigorous efforts is ftie enabled 

to 



* Hippocrates, Lib. lie Aliment is, takes notice of the iagacity of 
nature, in finding out methods and pailages for the difcharging 
things offenlive to the body, of which the late learned and ingeni- 
ous biihop of Clogher, in Iceland, (Boyle,) gave this remarkable 
inflance, to my very eurious and ingenious neighbour and friend, 
JD'Acre Barret, Efq. viz. that in the plague-year, a gentleman at 
the uoiveriity had a large plague-fore gathered under his arm, which^ 
when they expe6ted it would have broken, difcharged itfelf by a 
more than ordinary large and foetid ftool ; the fore having no other 
vent for it, and immediately becoming found and well thereon. 

Like to which, is the ftory of Jof. Laionius, of a foldier of thirty- 
five years of age, who had a fwelling in his right hip, accompanied 
with great pain^ &c. By the ufe of emollient medicines, having 
ripened the fore, the furgeon intended the next day to have opened 
it ', but about midnight, the patiept haying great provocations to 
ftool, difburdened himfelf three times ; immediately upon which, 
both the tumour and pain ceafed, and thereby difappointed the 
furgeon'« intentions. Ephem. Germ. Anno 1 690. obf. 49. Mora 
fuch inilances we find pf Mr. Tonge's, in Phil. Tranf. No. 323. 
But indeed there are fo many examples of this nature, in our Phil. 
Tranf.^in Ephem. German. Tho. Bartholine y Rhodius, Sennertus, 
Hildanus, &c. that it would be endlefs to recount them. Some have 
fwallowed knives, bodkins, and pins, bullets, pebbles^ and twenty 
other fuch things as could not Bnd a paifage the ordinary way, but 
have met with an exit through the bladder, or fome other way of 
nature's own providing. But palling over many particulars, I ihall 
only give one inftahce more, becaufe it may be a good caution^ to 
fome perfons, that thefe papers may probably fall into the hands of, 
and that is, the danger of fwallowing plumb-ftones, prune>flones, 
^c. Sir Francis Butler's lady had many prune ftones that made way 
through an abfcefs near lier navel. Phil. Tranf. No. 265. where 
m'e many other fuch like ez^niples. More alfo may be found la 

Nq. 
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to make, to difcharge the peccant humour, 
to correft the morbific matter; and, in a word, 
to fet all things right again ? But here we had 
beft take the advice of a learned phyfician in the 
cafe : * The body, faith he, is fo contrived, as 

* to be well enough fecured againft the mutations 
^ in the air, and the leffer errors we daily run 
^ upon J did we not in the exceffes of eating, 

* drinking, thinking, loving, hating, or fom^ 
^ other folly, let in the enemy, or lay violent 
^ hands upon ourfelves. Nor is the body fitted 

* only to prevent, but alfo to cure, or mitigate 
^ difeafes, when by thefe follies brought upon 

* us. In inoft wpunds, if kept clean, and from 

* the air, — the flefh will glew together with its 
f own native balm. Brpken hopes are cemented 

* with the callus, which themfelves help to 
^ make.' And fo he goes on with ample in- 
Rances in this matter, too many to be here fpeci- 
ficd^. Among which he inftanceth in the dif- 
tempers of our bodies, fhcwing, that even many 
of them are highly iferviceable to the difcharge 

of 

Ko. ^%^f 304, &c. And at this day a young man, living not far 
off me, laboureth undervery ttoublcf^meand dangerous fymptoixiSy 
from the (tones of floes and bullace, which he fwal lowed eight o^ 

■ 

ten^earsago. 

* ■ 
^ Grew's CofmoU fe^t. ^^%^^\ 



\ 
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of malignant humout^^ and preventing greatet 
evils. 

Andnolefs kind than admirable is this con- 
trivance of man's body, that even its diftcmpers 
ihould many times be its cure*; that when the 

enemy 

* * Nor ;ire difeafes them&hres pfelcfs : for th^ blood in a. fevers 
^ if well governed^ like wine upon the fret, dirchai;geth itfdf of all 

* hetcrogeaeoQs mixtures ; and nature, the difeafe, and remedies, 

* cloaa all the rooms of the-honfei wher^by^ that which threatens 

* death, tends, in concloAon, to the j^olopgiog of life*' Grew^ 
libifupra, fe£i:. 52. 

Atid as difeafes miniiler fometiines to h^lth ; fo to other gPo4 
ufes in the body, fuch as quickening the fcnfes: of which take 
(hefe infiances relating to the bearing and fight. 

^ A very ingenious phyfician falling into an odd kind of fever, had 

* his fenfe^f hearing thereby made fo very nice and tenderi that be 
*. v«ry plainly heard foft whifpefB> that were made at a confidcnbla 
' diilance off, and which were jiot in the leaA perceived by the by^ 

* danders, npr would hava been by him before his ficknefs. 

' ! A gentleman of emiooot pasts and- notej during a diftemper he 

* had in his eyes, had his organs of fight brought to be fo teadcr, 
f that both his friends, and hinrfelf have aiTared me^ thvt when he 

< walked in the night, he could for a while plainly fep and diilin« 

* guiih colours, as well as other obje£ks, difcemible by the eye, at 

* was more than once tried.' Boyl. deter, mtf. of Effluv. chap. 4^ 

* Daniel Frafer*-continued deaf and dumb from his birth, till 
** the 17th year of his age— After his recovery from a fever, he per- 
' ceived a motion in his brain, which was very uneafy' to him ; 

* and afterwards he began to hear, and in procefspf.tixpe, to ui^i 

< dcrftand fpecch,* fcc, Vidp Phil. TtuS, No. ^la. 
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enemy ^lies lurking within to deftroy us, there 
Ihould be fuch a relu^ncy, and all nature ex- 
cited with its utmoft vigour to expel him thence. 
To which purpofe, even pain itlelf is of -great 
and excellent ufe^ not only in giving us notice 
of the prefence of the enemy, but by exciting 
.us to ufe our utmoft diligence and ikill to root 
out To troublefome and deftrudive a companion* 
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.t)P THE CONSENT BETWEEN THE PARTS OF MAK'k 

BODY; 

TT is an admirable proVifion the merciful Crca- 
^ tor hath made for the good of man's body, 
by the confent and harmony between the parts 
thereof : of which let us take St. Paul's defcrip- 
tion, in x Cor. xii. 8* ' But now hath God fet 

* the members, every one of them in the body, 

* as it hath pleafed him.' And ver. 21. * The 

* eye cannot fay unto the hand, I have no need 
< of thee: nor again, the head to the feet, I 
' have no need of you.* But fuch is the confent 
of all the parts, or, as the apoflle wordeth it, 

* God hath fo tempered the body together, that 

* the members Ihould have the fan^e care one for 
' another,* ver. 25. * So that whether one mem- 
« bcr fufFer, all the members fuffer with it ; or 

* one member be honoured, (or affeded with any 

* good,) all the members rejoice, [and fympa- 

* thize] with it,' ver. 26. 

This 
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This mutual accord, confent, and fympathy 
of the members, there is no reafon to doubt y, is 
made by the commerce of the nerves *, and their 
artificial pofitions, and curious ramifications 
throughout the whole body, which is admirable 
and incomparable, and might deferve a place in 
this furvey, as greatly, and manifeftly fetting 
forth the wifdom and benignity of the great 
Creator ; but that to give a defcription thereof 
from the origin of the nerves, in the brain, the 
cerebellum and fpine, and fo through every part 
of the body, would be tedious, and intrench too 
much upon the anatomift's province : and there- 
fore one inflance ihall fufEce for a fample of the 
whole ; and that fliall be, (what was promifed 
before) *, the great fympathy occafioned by the 
fifth pair of nerves ; which I chufe to inftaiice 

in 



I 



7 See book iv. chap. 8. 

• * Tria propoHta ipfi natur2e in nervorum diftributionc fuerant. 

< t. Uc fenfohis inftrumentis fenfum impcrtiret. 2, Ut motoriis 

< motum. 3. Uc omnibus aliis [partlbus] daret ut qux, fi doloreia 
' adferrent, dignofcerent.' And afterwards, * Si quis in diflcdlioni- 
' bus fpeflavir, coniideraTitque juftene an fecus natura neryos aoa 

* eadem menfura omnibus partibus diftribuerit, fed aliis quideiA 

* liberalius, aliis vero parciusi eadem cum Uippocrate, velit nolit^ 
' de natura omnino pronunciabit, quod ea fcilicet iagax, jufta, arti- 

* ficiofa, animaliumque provida eft.' Galen, de ufu Part. 1, 5. c. 9. 

* Book ir. chap. 5. 



43^ consekt between mt parts* 

in, rather than the par vagum, or any other of 
the nerves ; becaufe although we may have lefs 
variety of noble contrivance and art, than in that 
pair ; yet we Ihall find enough for our purpofe, 
and which may be difpatched in fewer words. 
Now, this fifth conjugation of nerves is branch- 
ed to the ball, the mufcles, and glands of the 
eye ; to the ear ; to the jaws, the gums, and 
teeth ; to the mufcles of the lips ^ j to the ton- 
fils, the palate, the tongue, and parts of the 
mouth ; to the praecordia alfo, in fome meafure, 
by inofculating with one of its nerves ; and laft- 
ly, to the mufcles of the face, particularly the 
cheeks, whofe fanguifcrous veffels it twills 
about. 

From hence it comes to pafs, that there is ^ 
great confent and fympathy ^ between thefc 

parts ; 

^ Dr. Willis gives the reafon^ ' Cur mutua amaiiormn ofcnlm 
< labiis imprelTa, turn praeoordia» ram genitalia afHeieodo, arooren 
* ac libtdinein taln'fadte irritant/ to be from the confent of thofit 
partly by the branches of tht« fifth pair. Nerr. Defcrt c. i%. 

And Dr. Sachi judges it to be from the confent of the ' labia orit 
' cum labiis uteris' that in April 2699, ^ certain breeding lady, be- 
ing affrighted with (eeing one that had fcabby lips, which they told 
her were occaiioned by a peftilentiai fever, had fuch like puftulet 
broke oat in the iabia-uteri. Ephem. Germ. T. x.obf. so. 

; CoafuItWillii, ubifupre* 
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parts ; fo that a guftablc thing feen or fmelt, ex- 
cites the appetite, and afFedls the glands and parts 
of the mouth ; that a thing feen or heard, that 
is ihameful, alfedts the cheeks with modefl: 
blufhes ; but on the contrary, if it pleafes and 
tickles the fancy^ that it affefts the pra?cordia and 
mufclcs of the mouth and face with laughter ; 
but a thing caufing fadnefs and melancholy, doth 
accordingly exert itfelf upon the pracordia, and 
demonflrate itfelf by caufing the glands of the 
eyes to emit tears ^, and the mufcles of the face 
to put on the forrowful afpeft of crying. Hence 
alfo that torvous four look produced by angcF 
and hatred; and that gay and pleating counte- 
nance accompanying love and hope. And in fliorr, 
it is by means pf thi$ communication of the 
nerves, that whatever aflfeds the foul is demon- 
ftrated, whether we will or no, by a confentane- 
ous difpofition of the pra^cordia within, and a 
fuitable configuration of the mufcles and parts of 
the face without. And an admirable contriv- 
ance of tljc great God of nature this is; that as 

a face 

* Tears ferre not only to moiften the eye, to clean and brighten 
the cornea, and to exprefs our grief ; but alfo cp alleviate ir, accord* 
ing to that of UlyOes to Andiomache,- in Sei^ec^'s Tr las, ver. ^^2^ 

Tern pus fnoramque dabimus, arbitrio tuo 
Implere lacrymis : Flerus a;rumnas lovatt 

Vqu J. p e 
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a face is given to man, and as Pliny (kith % to 
man alone of all creatures -, fo itihould be, as he 
pbferves, ' the index of forrow and chearfulnefs^ 
of compaffion and feyerity. In its afcending 
part is the brow, and therein a part of the 
mind too. Therewith we deny, therewith wc 
confent. With this it is we Ihcw our pride, 
which hath its fource in another place ; but 
here its feat : in the heart it hath its birth ; bu( 
here it abides and dwells ; and that becaufe it 
could find no other part throughout the body 
higher, or more craggy ^, where it cpight re- 
fide alone/ 

Thus I have difpatched what I fliall remark 
concerning the foul and body of man» There 
are divers other things, which Wei} deferves a 
place in this furvey ; and thefe that I have taken 
notice of, deferved to have been enlarged upon ; 
but what hath been faid may fufiice for a tafte 
and fample of this admirable piece of God's 
handy-work ; at leafl ferve as a fupplement to 
what others have faid before me. For which 
reafon I have endeavoured to fay as little wit- 
tingly as I could, of what they have taken notice 
of, except where the threj^d of my dtfcourfe laid 
a neceflity upon me. 



• PUn. Nat. Hift. 1. 1 1. c. 37. 

f * Nihil altiut^mulabruptiurquemremt.* 
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OF THE VARIETY OF MEU's FACES, VOICES, AV9 

HAND-WRITING. 

TTERE L would have put an end to my obfer- 
vations relating to man; but that there arc 
three things fo exprefly declaring the divine ma- 
nagement and concurrence, that I Ihall but juft 
mention them, although taken notice of more 
amply by others ; and that is, the great variety 
throughout the world, of mens face? ^f, voices **, 

and 



< If the reader hath a mind to fee examples of men's likenefiy he 
may confulc Vaier. Maximus, 1. 9. c. 14. concerning the likenefs of 
Pompey the great, andVibius, and Publicius Libertinus; asalfoof 
Pompey the father, who got the name of Coquus, he being like 
Menogenes the cook ; with divers others. 

^ As the difference of tone makes a difference between every man's 
Yoice, of the fame country, yea, family, fo a different diale£l and 
pronunciation differs perfons of divers countries, yea, perfonsof 
one and the fame country, fpeaking the fame language : thus ia 
Greece, there were the Ionic, Doric, Attic, and ^olic diale6ts, 80 
in Great Britain, befides the grand diverfity of Englilh and Scots^ 
the different counties vary very much in the pronunciatioB| accent, 

£ e a and 
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and hand-writing. Had man's body been madcf 
according to any o^ the atheiftical fchemes, of 
any other method than'that of the infinite Lord 
of the world, this wife variety would never have 
been : but mens faces would have been caft in 
the fame, or not a very different mould ; their 
organs of fpeech would have founded the fame, 
or not fo great a variety of notes ; and the fame 
ftrufture of mufcles and nerves would have given 
the hand the fame diredlion in writing. And 
in thi^ cafe, v/hat confufion, what difturbance, 
what mifchiefs, would the world eternally have 
lain under ! No fecurity could have been to our 
perfons : no certainty, no enjoyment of our 
pofTeflions * j no juflice between man and man; 

no 



and tone, although all one and the fame language. And the way of 
the Gilcadites proving the Ephraimites, Judges xii. 6. by the pro- 
nunciation of Shibboleth, with a Schin, or Sibboleth with a Samechy 
is well known. So a Lapide faith, the Flemings prove whcthrr a 
man be a Frenchman or not, by bidding him pronounce Acht en 
tachtentichc ; which they pronounce A£t en ta£tentick, by reafon 
they cannot pronounce the afplrate. 

* ' Regi Antiocho unus ex aequalibus-^nomine Artemon, per* 
quam fimilis fuiife traditur. Quern Laodice, utor Antiochi, in-* 
terfe£lo viro, difliroulandi fceleris gratia, in IcfVuloperindcqiufi 
ipfum regem itgrum collocavit. AdmiiTumquc univerfum popu- 
lum, et fermone ejus et vultu tonfimili fefcilit : crediderunique 
homines ab Amiocho moncnte Laodicca ct natot ejuk fibi coia« 
meadari.' Valer. Max. ib. 



tiiE VARIETY OF Men's faces, &c. 437 

fto diftinftion between good and bad, between 
friends and foes, between father and child, hut 
band and wife, male or female ; but all would 
have been turned topfey-turvey, by being expof- 
dd to the malice of the envious and ill-natured, 
to the fraud and violence of knaves and robbers, 
to the forgeries of the crafty cheat, to the lulls 
of the effeminate and debauched, and what not ! 
Our courts of juftice'^can abundantly tcftify the 
dire efFedls of miftaking mens faces, of counter- 
feiting their hands, and forging writings. But 
now, as the infinitely wife Creator and ruler hath 
ordered the matter, every man's face can dif- 
' tinguifh him in the light, and his voice in the 
dark ; his hand-writing can fpeak for him though 
abfent, and be his witnefs, and fecure his con- 
tracts in future generations. A manifcft, as well 
ds admirable indication of the divine fuperintcnd- 
cnce and management K 

' * Qwid Trcbellius Caica I quam aftevcrantcr fcfc Clodium tulit ( 
*■ et quidem dum de bopis ejus contendit, in centum vi rale judicium 
' adeo favorabilis dcfcendit, ut vix jnftis et xquis fententiis con- 
' fternatio populi ullum relinqueret locum. In ilia tamen quaeftlone 
* neque calumniae petitoris neque vi^lentix plebis judicantium religio 
< ceflTuJ Val. Max. ib. c. 15, 

' Te the foregoing in (lances of divine managemeoty with relation 
to the {>o!itical date of man, I (hall add another thing, that I con- 
h(% hach alwajs feemcd to. roe fomewhat odd^ but very providential ; 

an4 
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mud that is, thtralue that mankind^ at leaft the civilized pan of 
thcin, have in all ages pqt upon gems, and the purer finer metals, 
gold and filver ; fo as to think them eqi^valent unto, and exchange 
them for things of the greateft ufe for food, cloathing, and all orher 
neceilaries and conveniences of life* Whereas thofe things them- 
felvesare of very little, if any ufe, in phyfic, fpod, bailding, or 
doathing, otherwife than for ornament, ortominifter to luxury ; at 
Suetooiut tells us of Nero, who fiihed with a net gilt with gold, 
and (hod his mules with filver $ but his wife Poppaea (hod her horfes 
with gold. Vit. Ner. c 30. Plin. Nat. Hift. J. 33. c. ti. So the 
Aime Suetonius tells us, Jul. Caefar lay in abed of gold, and rode in 
a filver chariot. But Heliogabalus rode in •ne of gold, and had 
l)is clofe-ftool-pant of the frme metal. And Pliny faith, * Vafa 
' coquinaria ex argento Calvus orator fieri queritur.' Ibid. Neither 
are thofe precious things of greater ufe to the makbg of veffels aad 
oteafils, (uolefs (bme little niceties and curiofities,) by means of 
their beauty, impeidiVility, and du£dlity. Of 'which laft, the great 
IVlr. Boyle hath, among others, tbefe two indances, in his Eflay 
about the Subtilty of Effluviums, chap. t. * Silver, whofe duc- 

* tility and traftiKty are very much inferior to thofe of gold, was, 
^ by my procoriig, drawn out to ^ deader a wire, that— ^ finglc 

* grain of it amounted to twenty feven feet.' As to gold, he de« 
monftrates itpoffible to extend an ounce thereof to reach to 777600 
feet, or 155 mites and an half, yea, to an incredibly greater length. 

And as to gems, the very ftof les that are told of their prodigious 
virtues, are an argument, that they have very little^ or none, more 
than other hard ftones. That a diamond fhould difcover whether a 
woman be true orfalfe to her hu (band's bed ; caufe love betwcea 
man and wife; fecure againft witchcraft, plague^ andpeifons; thai 
the ruby fhould difpofc to chearfuloefs, caufe pleafant dreams, 
change its colour againft a misfortune befalling, &c. that tlie 
fapphi re fhould grow foul, and lofe its beauty, when worne byooe 
that is leacherous ; that the emerald fhould fly to pieces, if it touch 
the ikin of any unchafle perfon in the a£t of uncleannefs ; that the 
chryfolite fhould lofe ic^ colour, if poifon be on the table, and re- J 
cover it again when the poifon is off ; and, to name no more, that 

the 
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the turcoife^ and the fame is faid of a gold ring^ ihould ftrike the 
hour when hung over a drinking glafs, and much more to the fame 
purpofe : all tbefe, and 'many other fuch fabulous fiories, I fay, of 
gems, are great arguments, that their virtue is equivalent to their 
value. Of thefe* and other virtues, confult Wormii|s, in hia 
Mufacum, I. i* {e€t. 1. c. 17, &c» 

But as to gems changing their colour, there jnay be fomewhatof 
truth in that, particularly in the turcoife laft mentioned. Mr. Boyle 
obferved the fpots in a turcoife, to (hifc their place froift one part to 
another, by gentle degrees. So did the cloud in an Agate-handle of 
a knife. A diamond he wore on his finger, he obferved to be more 
illuftrious at fome times than others ; which a curious lady told him 
ihc had obferved in hers. So likewifp a rich ruby did the iai»t« 
Boyl* of Abfol. Reft in Bodies. 



CHAP. 
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CHAP. X. 



THE CONCLUSION OF THE SURVEY OF MAN, 

A ND now having taken a view of man, and 
■^ ^ finding every part of him, every thing re* 
latingto him contrived, and made in the very 
beft manner ; his body fitted up with the utmofl: 
forefight, art, and care ;• and his body, (to the 
great honour, privilege, and benefit of man,) 
poffeffcd by a divine part, the fqul, a fubftance 
made, as it were, on purpofe to contemplate the 
works of God, and glorify the great Creator ; 
and fince this foul can difcern, think, reafon, 
and fpeak ; what can we conclude upon the 
whole matter, but that we lie under all the obli^ 
gations of duty and gratitude, to be thankful 
and obedient to, and to fet forth the glories of 
our great Creator, and noble benefaftor ! And 
what ungrateful wretches are we, how much 
worfe tjian the podr irrationals, if we do not em- 
ploy the utmoft power of our tongue, and all 
Qur members, and all the faculties of our fouls, 

in 
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lb the praifts of God ! But above all, fliould we 
who hive the benefit of thofe glbrious adts and 
tdntrivances of the Creator, be fiich wicked, 
fuch bafe, fuch worfe than brutal fools, to deny 
the Creator ^^ in fome of his noblcft works ? 

Should 



* It \Vas a pibus, at well as juft coiicIufioD, the men oUs Laur« 

tace Belltoi makes of his Opufculum de Mcftti Cordis^ in ihtfh 

Words: <* De' rootu cordis ifthac. Quae equidem omniay fi a rudi 

imelligentia honlinis tancum toofilii^ cantum ratiocidii^ tantuim 

periciae mille rerum, tantum fcientiarum cxigunt, ad hoc, ut in- 

veniantur, feu ad hoc, ut percipiantur poftquaro fa£la funt i ilium, 

cujus opera fabrefa£)a fuht liac fijigula, tarn vani erimus atque 

inaoes, ut cxiftimemus eife conGlii impotem, rationis expertemi^ 

imperitum, auc ignarum omiiium re rum ? Q^^ntumad meattinet, 

holim eAe rationis compos, fi tantum infudandum mihi cflct ad 

confequenduni iarelligentiam earum rerum, quas fabrefaceret 

nefeio quas vis^ qaz nihil intelligeret eonim quae fabrefaceret ^ 

mihi etenim viderer cffc vile quiddam, atque ridiculum, qui vcU 

lem, toum aetatem meam, fanicatcm, et quicquid humanum eft 

detererei nihil curare quicquid cH jucundltatumi quicquid 

laetitianimi quicquid commodorum ; non divlcias, non dignitatis : 

Bon poenas etianii et vitam ipfam, ut gloriari poHem poftremo in* 

veniiTe unum, au^ alterum, et fortaife me inveniife quidem ex 

lis innumerisi qux produxilTet/ nefeio quis iHe, qui fine labore» 

^necura, nihil cogitans, nihil cognofcens, non unam aut alteram 

rem, ncque dubia fed certo produxiiTet innumeras innumerabili« 

tates rcrum in hoc Mm immenfo fpatio corporum, ex quibus totut 

mundus compingitun Ah ticum immortalem 1 Video prxfena 

numen tuum in hifce tarn prodigiolis generationis initiis et in altir-' 

fima eorum contempiatione defixusi nefeio quo ocfiro ad mini* 

tionis concirer, et quafi ditine futcns cohiberc me mimme pofTutn 

quin cxclamem, 

F f ' Magaita 



SJiQ«ld we fp abufe o«r reafon, yea, our very 
(i^nf^sl ihwld t«c be fo befotted by the 
devi}, and blinded by our lufts^ as to attribuie 
on© of the beft contrived pici^ej^ of workmanflup 
to bIU»d chan<^, or unguided matter and motion, 
PC wy other fuch fottiih^ wretched, atheiilical 
ftuffj which we never fayr, nor ever heard made 
any one bein^°in any age fince the creation.! 
No, 90 ! Pur, like wife and unprejudiced jneQg 
let us with David fay, Pfalm cxxxix. 14. with 
which I conclude, < I will praife thee, for I am 
^ fearf\iUy and wonderfully made ; ftiarvellpu^ 
f are thy wori^s^ wd (btf i^y foul kiiowetb right 
^ wpU/ 

leaving 

* Magnuf Dominui ! Magous fkbricitor hominum Demf 

* Magnus atque adniirabilis ! Conditor rerum Deut, ^uara-magiiu^ 
f es I' Bcllio. de ^ot. Cord. fin. 

■ , Hoo [i. e. munduin eflici ornatiflSmQin, et pulcherriinum 
' ex conpurfipoe fortuita] qui M^iftimat fieri potutfley non intelligQ 

* cur Doo idem puret, ii iunumerabiles uniut, et viginti formaB 

* Ihcraruniy veb aureae, vel qualifliber, aliquo conjiciantur, pofle 

* ex his in terram <excufli9 annales Eanij ut deinceps legi poflint^ 
f effici, 3KC.-7— -Quod fi mundum efficere poteft concurfus atooio- 

* rum, cur porticum,, cur templum, cur domum, cur urbemy n<m 

* poteft } Qh^c funt ipinus operofii, et mvltoquidpm facilionu' Cic. 
#e ^a(. Deor.. U u c. 57^ 
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Having thus made what (confidering the copi* 
ouiiiefs and excellence of th fubjeA^) maybe 
called a very brief furvey of man, and feen fuch 
^mirable marks of the divine defign and art; let 
lis neict take a tranfient view of the other inferior 
CKdt^xes ; and begin with (jqadrupedst 
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